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THE SEVEN AGES OF OUR WORLD. 
We publish on another page an interesting series of 
| pictures, illustrative of the formation, growth, and de- 
velopment of this earth, from the time of its first for- 
mation from a nebulous mass. These pictures have 
been faithfully copied from the original set scenes 
which have been arranged to put in practical shape 
this wonderful history before the eyes of an audience. 
The scenes are elaborate in their detail, and give to 
the beholder-a very vivid idea of what they are in- 
tended to represent. Some wonderfully beautiful 


"| effects are produced by the use of electric lights and 


steam vapor. 

It is primarily to the far-reaching discernment of 
Mr. Morris Reno that New York owes its Urania Sei- 
entific Theater, in the Carnegie Music Hall. It must 
be admitted, to begin with, that the“ rania” idea is 
of European origin; at least it had its first successful 
embodiment in Berlin, where a Urania theater has 
been in operation for four years. Mr. Reno, perceiving 
the excellence of the entertaiaments given in Berlin, 
‘and their uncommon educational value, believed that 
asimilar theater could and should be established in 
New York. He interested Mr. Andrew Carnegie in 
the project, and Mr. Carnegie entered upon it with his 
| customary enthusiasm for anything which tends to 





detain popular education. So the novel enterprise started 


out, late last winter, backed by intelligent apprecia- 
| tion and unlimited capital. ’ 
| It is not to be understood that Mr. Carnegie has ex- 
|pended, or intends to expend, a fortune upon the 
Urania Theater (although, as a matter of fact, a great 
many thousand dollars had to be sunk to start it), but 
simply that the influence of his princely wealth and his 
world-wide reputation for philanthropic deeds buoyed 
up the undertaking and enabled it to pass successfully 
cs. | through that first critical stage which attends all such 
| experiments. It has already fully demonstrated its 
| usefulness, it has received the unqualified approval of 
| some of our foremost educators, and it has awakened a 
|degree of popular interest that is truly astonishing. 
| Considering the indifference shown to anything that 
| possesses a flavor of science, and the sweeping compe- 
tition of the numberless light and frivolous amusements 
with which this city abounds, the Urania’ Theater 
has been the most remarkable success in the way of 
popular and intelligent entertainment that New York 
has seen in many years. It is to the Urania idea that 
sclence is in itself entertaining and delightful, and to 
the extraordinary effectiveness of the means employed 
|upon the stage to illustrate the facts and wonders of 
science vividly to the eye, that this success is due. 
Science has never before had such an opportunity as 
this is to make good its claims upon the attention of men 
and women who have been brought up, without know- 
ing exactly why, to shun it as something essentially dull 
and uninteresting. We who know the real charms, 


| 


| 


not doubt that it will win its way now that it hase 


| chance. Every scientific book and periodical will 


profit through the Urania Theater, because it will 
make fresh and eager readers for them ; every scien- 
tific club and association will profit through it, because 
it will bring new members to their doors. 

Thus far only two lecture spectacles have been pro- 
duced here, and in each case both the scenery and 
stage settings, and the apparatus used for electric light- 
ing, were imported from Berlin. They are, however, 
produced upon a much larger scale here than in the 
German capital, The first of these entertainments is 
called “A Trip to the Moon,” and it was recently set 
forth, with illustrations, in the ScIENTIFIC AMERICAN. 


ws | The second of the series is ‘The Seven Ag »s of our 


World, or from Chaos to Man,” which may be broadly 
described as a pictorial history of the earth, beginning 
with the time when it first assumed form by condensa- 
tion out of the original nebulous mass. 

The lectures are exceedingly popular in form, and 


. 4 great credit is due Mr. Garrett P. Serviss for the 


manner in which he treats the subject of his lectures 
and the interest with which he holds his audience. 
The abstract of the lecture, which we publish in 
another column, is in his own words. 
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The Depopulation of France, 
According to Der Reichsbote, Berlin, the recently 
published vital statistics of France reveal some start- 
ling facts. The figures for 1890 show that the number 
of deaths was actually greater than the number of 
births. According to the report of the Chief of the 





iubao secu eaine ma | Statistical Bureau, there were 838,059 births during the 


year 1890 and 876,505 deaths. Although the data of 


oescvepeesoenes ws | recent years had led students of statistics to expect 
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the births, yet such a sudden and startling revelation 
was entirely unexpected; and the officials are trying to 
discover the causes of this phenomenon, which stands 


et ns an us | absulutely unique on the Continent. 

The main reason, doubtless, for the present ab- 
normal condition is the widespread aversion to large 
«o | fines. In France, the one or two system prevails, 

On the average, France reports 150 children to every 
+ lue 100 families. In other countries the average is more 
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than 300; in England as great as 380. A singular 


phenomenon in this connection is the fact that in 189 
the number of illegitimate children of French mothers 
decreased 2,777, while those of foreign women living in 
France increased 292. 

Another fact to be taken into consideration is the 
physical degeneracy of the people; the higher classes 
by high living have become effeminate ; the lower 
classes have become weakened and dwarfed by the 
tasks imposed upon them. It is an undeniable fact 
that it has become harder and harder for the average 
family to secure the necessaries of life. The cost of 
living steadily increases. 


A Twenty Foot Channel from Duluth to Buffalo. 


The new River and Harbor bill provides a sufficient 
sum to begin the work of deepening the connecting 
channels of the Great Lakes, so that there will no- 
where be, between Chicago, Duluth, and Buffalo, less 
than twenty feet of water. The official estimates of 
the cost of the entire work, as made by Gen. O. M. 
Poe, called for $3,394,000. This is exclusive of the 
work on the great new lock in the St. Mary’s Falls 
Canal, and in the Hay Lake channel immediately 
below in the St. Mary’s River, for which provision was 
made in the River and Harbor bill of 1890. Six points 
need improvement. Twoof these, Round Island and 
Sailor's Encampment Island, are in the St. Mary’s 
River—the outlet of Lake Superior; Corsica Shoal is 
at the foot of Lake Huron, and the St. Clair Flats 
Canal, Grosse Point Flats and the Limekiln Crossing 
are between the foot of Lake Huron and the head of 
Lake Erie. 

Few persons who have not made a personal study of 
the matter realize the magnitude of the traffic of the 
Great Lakes. There were over 1,100 more vessels pass- 
ing through the canal into Duluth, Minnesota, in 1891, 
than passed through the Suez Canal the year pre- 
vious. Through the “‘Soo” Canal at the outlet of 
Lake Superior there were more than three times as 
many vessels and nearly a million and three-quarters 
tons more freight in 1890 than through the Suez Canal 
during the same year. There is not the same absolute 
record of vessels passing through the Detroit River as 
is obtainable for the two points previously mentioned. 
But an estimate made by Hon. George H. Ely, of 
Cleveland, shows that in 1889 there were more than 
36,000,000 tons of freight carried through the Detroit 
River. This sum seems large when it is stated by it- 
self, but the real magnitude will perhaps be better 
appreciated when it is known that this is 10,000,000 
tons in excess of the tonnage at all the seaports of 
the United States for the same year, and 3,000,000 
tons in excess of the total arrivals and clearances, 
both coastwise and foreign, of Liverpool and London 
combined. The arrivals and clearances of vessels at 
‘| Chieago for 1890 numbered 21,541, while the corre- 
sponding aggregate for New York was but 15,283. The 
entries and clearances for the entire seaboard of the 
United States in that year were 37,756, while for the 
United States ports on the Great Lakes the arrivals 
and clearances numbered 88,280. 

The average cost of transportation on the railroads 
in the United States for the fiscal year ending June 
30, 1891, exceeded nine-tenths (41) of a cent per ton 
per mile. The average cost of transportation on 
the Great Lakes for 1891 was, as near as it can be ascer- 
tained, about 1 1-10 of a cent per ton per mile. But 
the importance of the Great Lakes to the business 
interests of the country may be better understood if 
these microscopic figures are translated into larger 
terms. The traffic of the Great Lakes in 1891 was 27 
per cent of the total traffic of all the railways of the 
United States for the same year, and if the tonnage car- 
ried on the lakes had been carried instead by rail, at 
the average price per ton per mile above given, it would 
have cost, in round numbers, $150,000,000 more than 
was actually paid for its transportation by water. The 
total expenditure under the River and Harbor bills up 
to date for the improvement of the Great Lakes above 
Niagara Falls is less than $30,000,000. So that the 
saving on the business of a single year has been a more 
than fivefold return for all the expenditures made in 
the past. The cost of water transportation decreases 
so rapidly with each increase in depth of available 
channel and capacity of the vessels engaged in the 
carrying trade that the saving effected by the deepen- 
ing of the connecting channels from sixteen feet to 
twenty feet will be greater than that which has been 
produced by the expenditure of the $30,000,000 in the 
past.— Review of Reviews. 
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Some trials with solidified petroleam were made 4 
few weeks ago at the works of the Solidified Petroleum 
Corporation at Hackney Wick, London, and they 
demonstrated that a 6 horse power tubular boiler con 
taining eighty gallons of water could be heated by 6 
Ib. of the Chenhall fuel (or solidified oil), and in 36's 
minutes steam raised to indicate 60 Ib. to the inch, 
while it took 106 Ib. of coal and wood to raise steam to 
60 Ib. in one hour's time. 
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The ferecury Mines of Almaden. 

The following description of the mercury mines of 
Almaden is taken from the Jowrnal de la Chambre 
de Commerce de Constantinople : 

The mereury mines of Almaden, in Spain, are at a 
short distance from the town of that name, following 
the valley in a northerly direction. The veins of the 
precious metal are disseminated a little hap-hazard, 
but those at present in working form altogether a 
zone stretching for a length of from 160 to 170 meters, 
and which is only from 10 to 12 meters wide. 

The depth of the bed is still unknown for the reason 
that when a vein is exhausted, the depth of the well is 
increased in order to reach a new vein. Between the 
different workable veins, there are beds of ores and 
rocks of different kinds ; the average thickness of the 
unworkable beds varies between 10 and 87 meters. 

The deepest gallery at present reaches 317 meters. 
A curious feature is that the farther the distance gone, 
the quality of mercury improves and the quantity in- 
creases. 

ln the tenth and eleventh gallery (the deepest) the 
mercury runs, so to speak, from the rock as resin ex- 
udes from the trees; it can be gathered in small skin 
receptacles. 

The rock varies in color and passes from black to 
brilliant red; the more the color approaches red, 
the more the quantity of mercury increases. Very 
often mercury is present under the form of cinnabar 
or sulphide. 

The pits at present in working number three. The 
other old wells have been abandoned, and only serve 
in exceptional cases. 

On delivery from the pits, the ore is smelted in vast 
furnaces, with enormous cupolas, beneath which a 
fierce fire is constantly kept burning. 

Distillation is effected through a long and complete 
series of tubes, formed of thick jars, with a long and 
narrow neck, fitting into each other. 

In the lower portion of these jars there exists a kind 
of small reservoir where the drops of mercury pro- 
duced by the evaporation of the metal in a state of 
fusion are condensed. These drops are then collected 
and, with the aid of small pipes, stored in large iron 
barrels, A strong smell, which irritates the eyes and 
nostrils, escapes from the jars and barrels. 

The production of mercury reaches about 55,000 to 
60,000 fraseos per annum ; the frascos are enormous 
bottles of east iron, which contain four arrobes of 
about 25 pounds each. Each bottle, which measures 
22 centimeters in height by 6 in width, weighs, when 
filled, about 100 pounds. 

The workmen at present employed number about 
2,000. There are also a thousand workmen who are 
employed out of the mines with machinery, furnaces, 
transports, and other works. 
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Dirty Lenses, 

The subject of the transparency of glass has, per- 
haps, not altogether received the attention which it 
deserves, and some recent failures in obtaining bright 
negatives bya friend have brought it rather promi- 
nently before the writer’s mind. There is an idea 
abroad that a thick lens is necessarily a slow lens, on 
account of the thickness of the glass traversed by the 
light which goes to form the image. Though in some 
cases this is true, yet with the majority of lenses the 
loss of light by an increase in the thickness of glass is 
insignificant, though it is by no means so where a com- 
parison is made between the effect of photographically 
active rays after traversing even a thin lens and that 
when they act without the interception on a sensitive 
surface. Perhaps one of the most instructive lessons to 
be learnt from Professor Boys’ recent papers on the 
photography of the flight of bullets was the fact that 
a piece of the thinnest microscopic glass practically cut 
off as much photographically active light of an electric 
spark as a slab of the same material—in other words, 
the absorption by the glass for any rays of any reason- 
able thickness was almost greater than that of the 
thinnest microscopic glass. This, perhaps, was better 
brought out in the case of the light from the electric 
spark than it was from the light of the sun, for the 
former contains a much larger range of ultra-violet 
rays of the spectrum than the latter, and consequently 
the difference is more marked, but it is merely a matter 
of degree. 

A good plan of showing that thickness of glass in a 
colorless lens has practically but little influence on the 
light passing through it is well exemplified by absolute 
experiment of a very simple kind. Suppose we place 
4 colorless lens in contact with a piece of sensitized pa- 
Per, such as ordinary albumenized paper or platinotype, 
and expose it through the lens to direct sunlight, it will 
be found that the printing action is apparently the 
sale throughout, showing that the thickness traversed 
has very little to do with the amount of blackening. 
Indeed, in many cases, no difference can be seen be- 
tween the part exposed through the central portion of 
such a lens and of the margins if the lens should be a 
plano-convex, the plane surface being that in contact 
with the paper. If we cut a strip of sensitive paper 
end put it in contact with the convex side, and hold 
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the lens so that direct sunlight travels along the axis, l the sky is; the image is formed by comparatively feeble 


measurements show that the amount of blackening is 
dependent only on the angie which the surface of the 
lens, and consequently that of the paper, makes with 
the perpendicular, and can be calculated out by the 
ordinary law of cosines. But in order for this to be the 
case the glass of which the lens is made must be color- 
less, and of this lack of color a good judgment may be 
formed by looking at white paper through it; if the 
glass appear yellewish this will no longer be quite true, 
and if greenish there will also be proportionally more 
cut off by the thickest part than by the margins. The 
present lenses are all, however, made of colorless glass, 
and therefore by comparing the blackening of sensitized 
paper when light passes through it and when it does 
not an idea may be derived of the absorption for any 
moderate thickness of glass. The glass ordinarily used 
for photographic plates is of a decidedly greenish hue, 
and this, it will be found, may cut offas much as 25 
per cent of the incident light, so that such glass is 
really a powerful absorbent of photographically active 
light. The colorless glass of a lens, on the other hand, 
will not absorb nearly so much. 

Quartz is the only material of which a lens can be 
made which is seemingly transparent for all rays of this 
kind. Iceland spar, however, approaches it when sun 
or sky light is in question. There is, however, a far 
greater possible loss of light in lenses than this absorp- 
tion, and that is dirt. The negatives which were placed 
in the writer’s hands were of a peculiar character. They 
were not overexposed, for in the shadows there was, in 


some cases, no detail whatever, although there was a’ 


deposit over what should have been transparent parts; 
but the margins of the plates, which were covered by 
the rebates, were devoid of any trace of veil. From 


‘| that it was evident that the plates were not in fault, 


and the defect must have arisen either from stray light 
in the camera or coming through the lens, or from the 
lens itself. The lens was capped, and an exposure of 
a plate in the camera with the lens in that condition 
showed that the defect was not due to light percolating 
into the camera. After a little further examination the 
lens itself was scrutinized, when it was found that the 
surfaces were not exactly dusty, but greasy—in fact 
they looked like the surface of a London window which 
has not been cleaned fora month. This state of the 
lens at once gave a clew to the cause of the faulty nega- 
tives. A trial negative of a subject was taken with it, 
when the same veil as seen in the other negatives was 
apparent. The lens was then carefully polished with 
a chamois leather, and finally with a soft silk handker- 
chief, and a negative of the same subject was again 
taken, with the result that the veil had entirely disap- 
peared. 

The facts then are these, the dirt on the lens became 
a source of light from outside sources and illuminated 
the plate sufficiently to cause thisfog. When exposure 
was made there were thus two sources of light, as it 
were, at work, the one forming the image and the other 
scattering in all directions the light which the dirt 
stopped. The one gave the image, the other 
veiled it. In extreme cases the writer has known as 
much as thirty per cent of the light to be stopped in 
this manner, and supposing the scattering took place 
in all directions, there would, in this case, be almost as 
much ill-directed light coming on to the plate as there 
would be of light to form the half tones of the image, 
for it must be recollected that in the case of a doublet 
lens it would receive not only the light from the object 
to be photographed, but also the light coming in all 
directions, giving the dirt an exira illumination. With 
asingle lens with the stop in front this is saved toa 
large extent, and, therefore, it is safer to use a dirty 
single lens than it is to use a doublet in a similar con- 
dition. But the question arises, Why have dirt at all 
on the lens? This is a question which should be taken 
to heart by all photographers. It is not the profes- 
sional photographer who is likely to neglect the polish 
of his lens, but the amateur, who very often puts it into 
winter quarters, and then withdraws it for use in the 
spring, and he probably never stops to consider whether 
it is in the same state as that in which he put it away. 
A fruitful source of the kind of dirt alluded to is that 
of the fingers. An impression of a hot thumb or finger 
may often be seen on the lens of a careless amateur, 
and every point of grease becomes a source for scatter- 
ing light. It may besupposed that the limit of scattering 
is reached when the surfaces of the lens are ground. 
Between this limit and that of absolute polish comes 
the intermediate stages of dirt—stages which it may be 
said should at all events never go undetected. 

In photography, as in everything else, “experience 
teaches,” but there is no need that the lesson should be 
practically learnt by every one. It should suffice that 
some have met with what we may call this incident, 
and have pointed out the bad effects of it. It must 
never be forgotten that even a thoroughly cleaned lens 
is, to a certain extent, a source of illumination. Per- 
fect transparency does not exist, and this being so, the 
glass is always to a certain extent a cause of a slight 
veil. This is one reason why a plate which is exposed 





rays, whereas the lens is illuminated by the direct sun’s 
rays, and hence a veil is induced. When a pinhole is 
used, this is not the case to nearly the same extent. 
While not advocating the use of a pinhole on every oc- 
casion, yet it is sometimes useful.— iW. De W. A., in 


Photography. 


Launch of a Large Steamer at the Werks of the 
Newport News Shipbuilding and Dry Dock Co, 
Among the new industries which have been inan- 

gurated in our Southern latitudes is that of iron ehip- 

building, and one of the leading concerns in that line 
is the Newport News Shipbuilding and Dry Dock 

Company, at Newport News, Va. An example of the 

extensive capabilities of this establishment is seen in 

the splendid steamer El Norte, a freight vessel of 

4,500 tons, 400 ft. length, which was launched on the 

14th of June with great ecilat. 

The general dimensions of the vessel are as follows: 
Length between stem and after side of propeller post, 
880 ft.; breadth of beam, moulded, 48 ft.; depth from 
top of keel to top of upper deck beams of lowest part 
of sheer, 33°9 ft.; length over all, 406 ft.; depth of bur- 
ricane deck, 33 ft. 9 in.; gross tonnage, 4,552; net ton- 
nage, 3,021 ; capacity for cotton in bale, 14,000. 

The vessel has three decks, with a partial orlop deck 
at fore end of fore hold. The iower and main decks 
are divided into sections by ten transverse bulkheads. 

The engines and boilers were designed by Mr. Horace 
See, the superintending engineer for the Morgan Line 
steamships. 

The engines are of the direct-acting, surface-con- 
densing, triple-expansion type. The cylinders are 82, 
52, and 84 in. in diameter, by 54 in. stroke of piston. 
They are designed to work under a pressure of 167 
pounds of steam. The valves are all of the piston type, 
on the front of the engine and close to the cylinders, 
There is one valve only on the high-pressure and in- 
termediate cylinders, and two upon the low-pressure. 
They are driven by the See-Marshall gear. 

The crank shaft is in two lengths, both pins and 
main bearings being 16 in. in diameter. Steam will be 
supplied by three double-ended cylindrical boilers, 
having three corrugated furnaces at each end. They 
all lead into a common combustion chamber. The 
boilers are fired fore and aft from two fire rooms. 
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Salt Water Batha. 


Not many people nowadays deny the wholesome ef- 
fect of mineral water baths, and M. Albert Robin, of 
France, who has made a special study of the effect of 
the mineral salts on the human system, when applied 
by the bath, has announced some of his conelusions as 
follows: ‘‘A bath containing six per cent of chloride 
of sodium diminishes the amount of organic matter, 
uric acid and extractive substances, but increases the 
inorganic compounds, the amount of nitrogen, urea, 
chlorides and phosphoric acid. If the bath has twelve 
per cent of common salt, it gives a brisk stimulation to 
the nitrogenous interchanges. A bath of twenty-five 
per cent of salt influences mainly the process of oxida- 
tion, while it affects the nitrogen interchanges but 
slightly. 

“This last strong salt bath is, therefore, indicated 
for patients of sluggish digestion and oxidation, who 
suffer mostly from diseases of the skeleton, with ra- 
chitis or necrosis, or with anzmia. 

** Tt is also good for all persons in whom the nervous 
system needs to be built up by economizing the nitro- 
genous interc is 

In following up this discussion of the biological ac- 
tion of salt baths, the European edition of the New 
York Herald contains a proposition advanced by 
some enterprising scientists ‘‘to utilize the waters of 
the Dead Sea for antiseptic purposes.” 

So far as known, no bacteria can abide in this sea, 
which is densely charged with chiorides of magnesium 
and sodium, and also contains in large quantities the 
bromide of potassium and lime. 

Whether this will be attempted or not, and whether 
in case it should be done there will be found any ad- 
vantage for antiseptic dressing over the ordinary 
remedies now in use, remains to be seen. 

Meanwhile, for certain classes of invalids, especially 
people of bilious habits and sluggish circulation, says 
the American Druggist, there is fresh encouragement 
to plunge, when convenient, in the ocean surf, and 
when not so convenient to make use of the waters de- 
rived from the sea salt as may be most easily procured. 
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Coffee and Strawberries. 

The very height of strawberry eating is with coffee. 
Nobody ever really tasted coffee who has not drunk it 
in alternate mouthfuls with strawberries, and nobody 
knows the strawberry flavor excepting immediately 
after the clearing of the taste which comes from crink- 
ing coffee, says the New York Post. The clearing 
property of coffee is familiar enough, but there is 
strange ignorance of this special application of it. 





when the lens faces the sun always gives a veiled image. | The best of strawberries with the best of coffee makes 
The object to be taken is very much less bright than‘ the supreme refinement of indulgence in the fruit. 
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AX IMPROVED BALLOT BOX. 

A box of strong and simple construction to safely 
hold ballots deposited therein, and provided with 
ready means for securely locking the box when the 
balloting is concladed, is shown in the accompanying 
illustration. It has been patented by Messrs. Virgil 
A. Grimes and Charles R. Lame, of Pittsfield, Ill. On 
the under face of the cover of the box is a recessed 
angled portion on its four edges, engaging the inner 





GRIMES & LAME’S BALLOT BOX. 


face of the body of the box at its top edge, as shown 
in one of the views, so that ballots cannot be inserted 
in the box by slipping them under the cover at its 
edge. The front of the cover also has an attached 
metal plate, and such a plate may be placed on the 
sides also if desired. The opening for the introduc- 
tion of the ballots is provided with a hinged metal lid, 
and the locking device consists of a bar pivoted cen 
trally on the top of the cover. When the lid is closed 
this bar is swung over it, the bar then engaging on its 
inner end a stop plate or block on the top of the box, 
while its front end, provided with a hasp, is engaged 


by a staple, and locked on the front of the box. | 


When the box is in use to receive ballots, the locking 
bar is swung across the cover from side to side, its 
hasp being then engaged and locked upon a side 
staple. The lid of the box may be made to simply lift 
out from the body of the box if desired, the box being 
also provided with other metal or strengthening strips 


as may be deemed necessary 
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INTELLIGENCE OF PARROTS. 

I have for twenty-three years owned a female parrot 
of Gaboou, with ashen gray plumage anda red tail, 
aged at present about forty-eight years, and which the 
reader will find figured herewith. This bird, whose 
plumage is very well preserved for its age, is so re- 
markably intelligent that it has seemed to me that it 
would be interesting to give an account of it to my 





FEMALE PARROT OF GABOON, 


readers. Although it imitates and remembers all the 
noises and all the sounds that it hears, the character- 
istic of this bird isa particular originality which is 
peculiar to it, and which makes of it both an imitator 
and a creator 

Before it became my property this bird was kept in 
a house at Paris that had a large number of tenants. 
It imitated to perfection the language of the sparrows 
that fought upon the roof and in the courtyard of the 
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| house, their contests in spring for the possession of a 


| nest, and their daily quarrels. 
| It imitates also all the cries of Paris, and especially 
the ery of the clothes peddier, and many atime have 


‘the inhabitants of the house been deceived by this 


| faithfully reproduced sound. When my brother-in-law 
| gave me this bird in 1870, I placed it in the hands of 
‘our farmer, in the country, while I was doing service 
|in the army during the war. 

Its repertory then became enriched with all the 
sounds of nature—those of the quail, the owl, the mag- 
pie, the cock, and the hen, in all their vocal manifes- 
tations. It excels in the phonetic reproduction of the 
death of the hog, at which it has certainly been pres- 
ent. It reproduces in the first place the broken cries, 
low or shrill, of impatience and fear of the animal 
while being dragged to the place of slaughter, and 
then the howls of anguish during the process of throat 
cutting, and this with the same shades of gradation 
and force as manifested by the animal itself. Al- 
though it has not heard these sounds in twenty-two 
years, this death fantaisie passes through its brain 
from time to time, and it rattles the windows of my 
house with it to such a point that I am obliged to 
silence it. 
| My parrot observes every motion that precedes an 
act which will be accompanied with a sound. If it sees 
me approach an open window and prepare to close it, 
it immediately imitates the noise made by the window 
before I have touched the latter. If it sees me holding 
a handkerchief, it wipes its nostrils. If it sees me 
holding an overcoat or a frock coat, it immediately, 
and in advance, makes with its wings the motion that 
lam going tomake with my arms in order to put on 
the coat. 

It imitates the sound of flowing water. If it sees 
|me holding a glass containing a liquid, or merely ap- 
| proaching it, it immediately imitates in advance the 
|sound of swallowing and the descent of the liquid into 
| the throat. If it sees a cat, or if any one calls a cat, it 

at once imitates all the various forms of the cat lan- 
guage, and the same as regards dogs, horses, and 
ASSES. 

My parrot puts into all these imitations, often inter- 
|rupted by peals of laughter, an intelligent intention, 
‘malice, and volition. But what is of especial impor- 
| tance to make known about this bird is its faculty of 
understanding what is going on around it, and of par- 
ticipating therein in language and actions. When 
any one talks before it, it takes part in the conversa- 
tion by “oh’s” and “‘ah’s” of astonishment and appro- 
bation uttered at the apposite moment. It bursts into 
a fit of laughter if a person says something funny with 
an air of jovialness. If it needs anything, it calls its 
mistress by her first name—Marie; and if she is tardy in 
coming, its voice gradually becomes impatient and im- 
| perious. 
| On a certain winter's day it was placed in its cage 

near the fireplace. A log of wood rolling outward 
| covered it with ashes, sparks, and smoke. Its mistress, 
/busy in an adjoining room, heard it ery, “‘ Marie! 
Marie!" like a person a prey to a danger, to an exces- 
| sive fright, and she ran to its assistance. 
| When its noon meal is served to it, consisting of a 
few dainties, my parrot daily reserves for 
its evening meal a small piece of bread and 
preserves. 

It does not like men, who could not touch 
it without being attacked with its bill and 








resses are for women, and especially for lit- 
tle girls. It suffices to be of the feminine 
sex to be able to touch it and caress it with- 
out danger. It loves its mistress to distrac- 
tion. It obeys her commands, and when 
she corrects it by giving it a few light taps 
with the finger on the bill or head, it licks 


cries asking her pardon. 

When, after having gone out, I return 
home, it knows who it is through the wall, 
and, although it cannot see me, it apprizes 
its mistress of my return by singing two 
notes—do-do, the second in the octave of 
the first. It does that for no other person in 
the house. 

It says good day to me in the same man- 
ner every time that I enter the room in 
which it is placed. If I give it anything, it 
thanks me with voice and action by raising 
its wings. 

But my parrot excels especially in the ex- 
traordinary gift of being a music-mad and 
composing bird. If it sees a polka danced, 
it accompanies it with short notes, and in measure, 
with the same accuracy as a trombone player. 

It improvises true musical morceauax, which it 
whistles and incessantly varies, without ever repeat- 
ing in its improvisations. It produces them with a 
style that a pupil of the Conservatory might envy. 
It finishes its improvisations in tone. It improvises in 
the presence of any one whatever when its mistress 
asks it tosing. When other persons listen, it inter- 





sharp claws. On the contrary, all its ca-| 
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rupts its musical strain from time to time to burst out 
into a laugh, mingled with “oh!” ‘‘oh’s!” which in- 
dicate that it is happy to be listened to. Before im- 
provising, it often preludes by gamuts trilled and vo- 
ealized, like those practiced by a singer to get her voice 
in trim before going upon the stage. 

From time to time it stops in order to dry its throat, 
to swallow its saliva by a motion of deglutition, accom- 
panied with a quick stroke of the tongue against the 
palate, so that the sound of the whistling shall come 
out with greater purity. I should say the sound of the 
flute, for one might believe that he was listening to a 
large, flexible and well témbred instrument of that 
kind. The grave notes of this instrument are truly re- 
markable. 

When my parrot sings in faithfully imitating the 
human voice, it often passes from deep bass to the 
purest soprano in continuing the air. 

It likes to open its cage in order to walk around the 
room and to get under the furniture and to hack the 
legs thereof with its bill, which cuts oak with the same 
ease that it does whitewood. 

After having carefully and patiently studied all the 
systems of hooks employed for closing its cage, it un- 
fastened them all. The door was then closed with a 
carbine swivel. It studied and recognized the me- 
chanism of this, and succeeded in opening it by resting 
one foot upon the interior spring, while it opened the 
hinge with its bill. For several months past the door 
has been closed with a padlock and key. The bird 
has passed hour after hour in studying this new de- 
vice, and in turning the key in all directions, but has 


| not yet succeeded in opening it, because the spring is 


of hard steel. 

I should never have ventured to speak of these so 
astonishing phenomena of intelligence on the part of 
this bird had not hundreds of persons been witnesses 
thereof for the past twenty-three years, and even now, 
when on pleasant days my parrot is placed near an 





LENTY'S HOSE COUPLING. 


open window looking upon the street, it collects the 
passers-by of al] ages, who are surprised at the music 
that it offers them. 

Children come to play on purpose in front of this 
window, which surmounts a wide sidewalk. The bird 
participates in their plays by running rapidly from 
one end to the other of its cage, as well as a parrot can 
do so upon a long perch, and in uttering with gleeful 
cries and laughter the same words that the child- 
ren do. 

I have passed some interesting moments in studying 
this bird, whose intelligence introduces a new element 
into the solution of the problem that my friend, the 
Marquis de Nadaillac, has defined in these terms in 
his remarkable study entitled ‘Intelligence and In- 
stinct:” ‘‘ The reader will thus be able to determine 


| whether intelligence is the real characteristic of man, 
the finger that strikes it, and utters little | whether it creates an abyss between him and the ani- 


mal, and whether there does not exist between beings 
merely a’question of degree; in other words, whether 
human intelligence differs essentially or only in quan- 
tity from that of other beings.”—A. Wicaise, in La 
Nature. 
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AN IMPROVED HOSE COUPLING. 

The coupling shown in the picture may be quickly 
and conveniently applied to any broken hose to unite 
the parts, and may also be used to connect the ends of 
sections of hose, It has been patented by Mr. Joseph 
Lenty, of Troy, N. Y. A hollow plug, A, is adapted 
to enter the hose, and has on its exterior grooves into 
which the material of th@ hose is pressed by means of 
an exterior tapering sleeve nut, D, the latter having 
lugs to engage a wrench and a screw-threaded portion 
engaging a screw on the inner end of the hollow plug. 
The inner end of the hollow plug is also interiorly 
screw-threaded, to engage +he thread of a swivel block, 
B, connected by an ordinary locking-sleeve, C, with 
the threaded end of another hollow plug, E, attached 
to the end of the other hose section, with which the 
coupling is made. The coupling separates by disen- 
gaging the threaded end of the plug from the locking 
sleeve. The ends of the hose held between the sleeve 


—-_ LA Ahonen ab ae ee ok oe ee oo. Oo ee oe 2 oe 








JUNE 25, 1892.]} 


403 





Scientific American. 


— 





a 


nuts and the tapering ends of the plugs are firmly 


clamped in place by tightening the nuts. 
Further information relative to this invention may 
be obtained of Mr. J. G. Patton, No. 285 River Street, 


Troy, N. Y. 
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A SIMPLE CAMERA SHUTTER. 

It would be difficult to say who invented the simple 
shutter shown in the annexed engraving. It has been 
made and used by amateur photographers, and seems 
to answer the purpose very well indeed. Although it 





is crude when compared with some of the perfected 


shutters, the results secured by it are not inferior to 
those of better instruments. 

The block forming the support forthe working parts 
is bored to receive the outer end of the 
camera tube. To this are attached two 
grooved uprights and a cleat extending 
across the block at its lower edge. To 
the grooves of the uprights is fitted the 
shutter, which consists of a piece of thin 
board blackened on its inner surface, and 
provided on its outer surface with three 
escutcheon pins, all arranged on the me- 
dian line of the shutter. The lower pin, 
which is without a head, is engaged by a 
spring catch. The second pin projects 
the farthest, while the third projects only 
a short distance. In each grooved side 
strip is inserted a pin, which projects some 
distance from the surface of the strip. 
An ordinary rubber band is stretched 
around these pins, and the outer strand 
is wound several times around each pin, 
to separate it from the inner strand. The 
spring catch, which is attached to the 
bottom of the block, is bent outwardly 
to permit of placing under it a small 
pneumatic bulb similar to those used on 
pen fillers. With the bulb is connected a 
flexible rubber tube, having on its free 
end a larger bulb, by means of which the smailer bulb 
is inflated when the shutter is to be released. 

The shutter is held normally in a closed position 
by the spring catch, which engages the lower pin. In 
another form of the shutter an ordinary hook is used 
in lieu of the spring and pneumatic bulb. 

To prepare the shutter for operation, the outer 
strand of the rubber band is placed around the upper 
and shorter pin, as shown in the left hand figure. 
When the exposure is to be made, the shutter is ope- 
rated by compressing the large bulb, which inflates 
the smaller bulb, thus pressing outwardly the spring 
catch and disconnecting it from the pin. The elasticity 
of the rubber band forces the shutter upward until the 
pin passes above the inner strand of the rubber band. 
The momentum of the shutter carries it upward, and 
bringing the longer pin into engagement with the 
inner strand of the rubber band, stretches the band, 
as shown in the right hand figure, thus arresting the 
movement of the shutter and storing power for closing 








AN IMPROVED HEMP AND FIBER BREAKING MACHINE. 


it. The elasticity of the inner strand of the rubber|tured by Messrs. C. Aultman & Oo., of Canton, O., 

band is sufficient to cause the shutter to drop quickly | and is reported to have been successfully used in 

and regain its original position. breaking hemp in Kentucky, and to have given great 

——_—_—— |satisfaction in an experimental test upon jute fur- 
Draining the Zuyder Zee. | 


nished for the purpose by the Commissioner of Agri- 
The government of Holland has for a long time past 





culture, the machine being likewise adapted for work 


had under consideration a project for draining the vast | upon ramie, flax, and all similar fibers. There are at 
lagoon known as the Zuyder Zee. This sheet of water | present three of these machines for use in breaking 
is almost useless for purposes of navigation, and laige| hemp in central Kentucky, one in Bourbon and one 
vessels can only find their way to Amsterdam by means | in Clark County, one on the farm of the inventor, Mr. 
‘of the North Sea Canal. As agricultural land, how-|J. D. Shely, near Lexington, and one also at Tren- 


lever, it would be exceedingly valuable, since it is esti- | ton, O. 
From the top and back of the machine the fiber is 


fed through two feed rollers which adjust themselves 
automatically to any sized bunch, passing thence 
through the break, which is composed of 
a sash and four stationary feed. bars. 
The sash passes between these stationary 
bars, breaking the hemp on both the up 
and down strokes, the bars being so ar- 
ranged that they break alternately first 
on one side and then on the other, mak- 
ing each revolution equivalent to four 
strokes. Passing into the cleaner, the 
fiber is separated from the hurds—its 
coarse or hard part. The cleaner is com- 
posed of two bars, one stationary and the 
other vibratory, being iongitudinally 
placed slats, the upper stationary one of 
which is smooth, while the lower vibra- 
tory one is grooved or notehed. The 
vibratory bar or riddle runs by a com- 
pound elliptical motion, forcing the fiber 
between the slats of the stationary riddle 
and thence out of the machine. In break- 
ing rough hemp stationary dividers are 
preferably placed between the break and 
the cleaner to split the hemp and better 
prepare it for the cleaner. 
+ @+e. ——-- —-- 
GLYCERINE, C,H.3HO, is the hydrate 
Sea by inundation. A commission was appointed some ; of the trivalent radical glyceryl. It is a sweet, sirupy 
time ago to examine into the question of draining this | liquid, obtained by the decomposition of fats and oils, 
| territory, which has a superficial area of 760 square | principally as a by-product in the manufacture of can- 
miles. A report on this subject has now been issued. | dlesand soaps. The fatty acids are used to make candles 
_It proposes to close the Zuyder Zee by means of a dam and soaps, when combined with soda or potash. Pure 
| that shall be constructed from the mainland, on either glycerine is colorless and odorless, freely miscible with 
| side of the island of Wieringen. The water thus cut off | water and alcohol in all proportions; but with oiis it 
from the sea would be divided into four parts, in each | only emulsifies, and does not perfectly blend. It is a 
of which the work of draining would be carried out)solvent of many alkaloids and their salts, as well 
| successively. The cost of constructing the dam is esti- as resins. The purest is prepared by distillation; 
| mated at £3,675,000, and the draining would involve an although not volatile without decomposition, yet it 
expenditure of £13,000,000. passes over undecomposed in the vapor of water, and 
————i--- 0 -a may be concentrated by careful evaporation. This 
THE SHELY FIBER BREAKER. mode of preparing it was patented by Price’s Candie 





|mated that more than two-thirds of it is very fertile. 
The Zuyder Zee was formerly a lake, but in the twelfth 
land thirteenth centuries it was united to the North 





HOME-MADE CAMERA SHUTTER. 





The machine shown in the illustration is designed to | Company, but now much distilled glycerine is imported 
break six to eight thousand pounds of hemp or simi-| from Germany. 
lar fiber per day, with a ten h. p. engine and about disagreeable smell, and are sometimes colored. 
nine hands--an engineer, a water hauler, a buncher, | glycerine should not be colored after being subjected 
one feeder and assistant, three to receive and remove | for two hours to the action of an added solution of the 
fiber, and one to take care of hurds. 


Glycerines of inferior quality have a 
Good 


It is manufac-| nitrate of silver.—Cole. 
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New Industries Resulting from the Building up| cage of children, in particular, an unnecessary delay/|ticle. Across the Atlantic, where the manufacturing 
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of the Navy. might prove fatal. 


In a stirring speech recently made in the Senate by 
Senator Gorman, of Maryland, in favor of liberal appro- 
priations for the navy, he said : 

Under the provisions of those various acts, Mr. Presi- 
dent, we have created plants which are a marvel to the 
whole world. It does not apply alone to the navy. We 
are equipping and have ready now the finest war ves- 
sels, of their type, that float upon the ocean. We have 
done more than that. We have created plants that are 


Now there are certainly cases in which the cause of 
this habit may be determined and the habit still re- 
imain. But these are the exceptions; as a rule normal 
breathing results as soon as the air enters the correct 
passages ; if the snoring and breathing through the 
}mouth returns as an evil habit, then and only then 
|can mechanical means be used with advantage to stop 
this opening of the mouth. 
The simplest and oldest of these is to place a band 





constracting vessels for commercial purposes. These/frpom the chin to the top of the head. This often 
shipbuilders claim, and I believe it to be true, that | suffices. As the mouth remains closed by pressure of 
they are now prepared to construct the finest steel ves- | the air, some of the mechanical appliances to produce 
sels on private account within 10 per cent of the cost of | this effect might be used. Sometimes it is even suffi- 
like ships constructed on the Clyde. We have in the | cient to place a piece of eelluloid plate between the 
State which I have the honor in part to represent three teeth, but one would not likely decide to place a foreign 
or four shipyards constructing vessels for the govern-| substance in the mouth of a sleeper, particularly a 


ment and for commercial use. The largest plant in 
Maryland, and probably one of the best equipped in the 
country, is at Steelton, Baltimore Harbor, the presi- 
dent of which informed me a few days since that while 
they were prepared to construct the largest war ships, 
they had not and probably would not make an offer to 
constract a war ship, for the reason that his company 
had reached the point where they would have all that 
they could do on private account. 

The coneurrent testimony is to the effect that but for | 
the appropriations heretofore made on account of the 
navy, none of these great plants would have been 
equipped with machinery to build war ships or the | 
great ships for commercial use that are now afloat and 
being constructed 
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Abnormal Sreathing.* 
Neither man nor anima! breathes through the mouth 


normally. The only natural way for respiration and | 
inspiration is through the nose. When we breathe 
through the nose, the cold, dry, impure outward air 


is sufficiently warmed, supplied with watery vapor 
and freed from dust. When we breathe through the 
nose, smelling at the same time through our organ 
of smell, which assists respiration, we become aware 
of the presence of an injurious or of a generally 
abnormal mixtare drawn in by the breath, and can 
then either correct so unfavorable an atmosphere or 
escape from it. Furthermore, only in the nose are 
found those fine arrangements which can prevent the 
entrance of injurious substances into the deeper 
respiratory organs (larynx and lungs), and thus stop 
the further advance of the hostile body (painful smoke, 
irritating dampness, thick dust, ete.), besides defy- 
ing that which has already slyly effected an entrance. 
This is done by the so-called nasal reflex breathing, to 
which class belongs sneezing. If we breathe through 
the mouth, the air is neither safficiently warmed nor 
satisfactorily moistened, and laden with all its bad 
mixtures of dust of mineral, animal and vegetable 
origin, added to injurious gases, reaches the larynx, 
the air tubes and the lungs. Snoring is only the 
least among the evil consequences of breathing 
tirough the mouth. The swollen, sore, constantly 
chapped lips, bad condition of the front teeth and 


restless child. 

All of these apparatus must be put on every evening, 
and worn overnight, until the normal position of the 
lips and lower jaw is regained. But the most import- 
ant thing is to remove the obstructions to normal 


breathing. 
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SHEELEY'S CANNING OR PRESERVING JAR. 

The accompanying illustration represents a canning 

or preserving jar, provided with novel means to pre- 
vent its turning while the cover is being applied to or 
removed from it. The most satisfactory fruit jar in 
| use, the Mason, is taken for the foundation. Its promi- 
nent features are retained, but a change of shape is 
made, by which it is held securely in the socket while 
the cover is fastened or removed. 

The cover, which is screwed on, as in the old Mason 
jar, has on its upper edge fluted or scalloped surfaces, 
and a fluted wrench accompanies the socket. In the 
upper end of an arm at one side of the socket in 





SHEELEY’S CANNING OR PRESERVING JAR. 


which the jar is held is a friction roller, a cord passed 





decay of the back ones, a defective development 


around the roller and attached to the handleof a wrench 


of the sense of smell, frequent inflammation of the | fitting the scalloped cover, affording ready means for 
tiroat, attacks of fever, diphtheria and catarrh, and | quickly removing the cover. This is so contrived that 
soreness of the larynx and lungs are conseq uences of | no one need be at a loss to know which way to pull 
breathing through the mouth which have been fre- | in order to unscrew the cover, neither is there the 
quently observed. In children one often sees an habit-| awkwardness of the common way of unscrewing. 
ual and peculiar weak or even stupid expression of Further, the work of both fastening and removing the 
eovntenance. It has also heen found, through the cover can be done not only by one person, but with 
experiments of different trustworthy observers, that | one hand of one person. This all housekeepers will 
there is a causal connection between stammering and find a great relief. The improvement has been pat- 
breathing through the mouth. On the other hand, | ented by R. C. Sheeley, of Walter's Park, Berks 
however, certain forms of nightmare and asthma are County, Pa. 

causes of breathing through the mouth. That infants | 

are sometimes brought almost to death’s door when 
prevented by a cold from breathing through the nose, 
is a fact well known te physicians. 
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Legal Electricity. 
Electricity seems destined to afford lawyers of all 


When a child or a grown person begins to breathe 
with the mouth open, there must exist some sufficient 
eanse for the occurrence in the uppermost air passages. 
No one would voluntarily exchange the only healthy, 
comfortable manner of breathing through the nose 
for the burdensome and unhealthy breathing through 


lands an opportunity of showing their professional 
skill at splitting hairs. In America several legal 
questions have cropped up. Is electricity dutiable ? 
Can it be stolen? In France it was a moot point until 
a short time ago whether an electricity supply com- 
pany was a Societe Civile or a Societe Commerciale, 


a matter of no little importance to investors, who in 
the latter case would only be liable for the amount of 
|their shares. A Societe Commerciale, it appears, is 
one which has for its principal object “the accom- 
plishment of acts of commerce,” such as buying raw 
material and reselling it at a ‘profit, manufactured, or 
in its natural state. The Edison Company, of Saint 
Etienne, summoned before the Tribunal of Commerce 
of that town by one of its customers, declined to sub- 
mit to the jurisdiction of the court on the ground that 
the supply of electricity from a central station did not 
constitute a commercial act, “the company only sold a 
product which it oon from nature, and which 
lay, the advice of an experienced specialist, in order to — Tribunal of Commerce, 
determine the cause of this mouth breathing. In the cof o> aati ee — 
SEES appeal decision upheld ; so 
Bloch, in France, at any rate, electricity when supplied from a 
‘central station must be deemed a manufactured ar- 


the mouth. Let any cne attempt to breathe through 
the mouth for five minutes, instead of, as one is ac- 
customed, through the nose, and he will soon be 
convineed that it is slmost impossible. Almost of | 
itself, that is, without muscular force, through the} 
mere pressure of the air, the mouth closes and the; 
original manner of breathing is resumed. 

Whoever snores can, as a rule, not breathe through 
the nose. That it would be useless in such cases to 
desire to close the mouth mechanically is entirely 
comprehensible. Every mother, who frequently gives 
to her child the useless command “Close your mouth,” 
is aware of this. Here it is better to seek, without de- 








* Translated for Public Opinion from the German of Dr. E. 
Schorer's Vamilienbioti Beriin; 
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interest is dealt with very tenderly by the tax gatherer, 
a similar decision would add appreciably to the profits 
of central stations.—London Electrician. 


The Potato. 

As some perhaps look upon the potato, it appears to 
be a very admirable source of food for man, but it is 
hardly biological to attribute to the plant such exalted 
altruistic motives of disinterested generosity as it 
might imply if we should intimate that this is the end 
and aim of its existence. There is a class of mankind 
who appear to deem it proper, like Pope, to hold all 
nature to account for itself as useful to man, and such 
would doubtless say that the potato was created to be 
a food product. To the biologist’s ways of thinking, 
this end of the potato’s life is merely incidental—from 
its standpoint a very unhappy incident; the real end 
and aim of the potato’s life is to propagate its kind, 
the storage of starch being a part of the plan. 

The life of the tuber of the potato is part of the 
larger life of the entire plant. The history of the tuber 
is as follows: It starts from a bud on a preceding 
“seed potato,” of which and of whose predecessors it 
may be thought to form a part, but really it is (like 
cuttings or slips from any plant) the beginning of what 
we may call a new plant. The early growth of the 
cells in the embryonic part of the bud requires food, 
to furnish which is the reason for the starch supply. 
But after a time the growing bud tissue differentiates 
into stem and leaves and rootlets, and then it can begin 
to depend, as all green plants do, upon the sanlight 
and the water and gases of the air and soil, and with 
their help construct its own substance. The starch 
of the potato tuber thus acquires a biological meaning. 
Its production and storage are perfectly analogous to 
the provision made in seeds. In the case of the pea- 
nut, we have also an underground structure stored 
abundantly with food for the undeveloped embryonic 
tissue, which is also part of the nut. The substance in 
many seeds is largely albuminous, as shown so abund- 
antly in the pea and bean, also in the peanut, which is 
a close ally of the pea and bean. 

Since the potato tuber and the pea or bean are thus 
comparable in two respects, both being the starting 
point of new individual plants and both containing 
cells which secrete and amass large quantities of food 
to nourish the embryo plant until its vegetative organs 
are developed, a hasty conclusion might be made by 
some that the potato is a sort of seed. This conclusion 
would be found by the study of the anatomy of the 
entire plant to be true only in a very particular sense, 
and not as meant in ordinary terms. The seed is the 
product of a ripened flower, while the tuber is not. 
There is a very great difference in the powers of potato 
seed and of the tuber bud; the latter propagates its 
kind absolutely and without variation, while propaga- 
tion from seeds is very likely to result in the appear- 
ance of varieties unlike the parent p'ant. We have in 
this case an example of the law that nature works very 
variously toward the same end, using the stem bud in 
one case as the special organ of propagation and the 
seed in another, equipping either suitably for its pur 





pose, 

Finally, if we compare the potato with an animal, 
we find that the aggregate of its actions are anabolic, 
that is, they are constructive, so that as their result 
elements, or simple inorganic compounds, are laid hold 
upon and caused to combine to form higher and more 
complex organic compounds used in the plant’s struct- 
ure. In this it is unlike an animal, the aggregate of 
whose activities is katabolic, for it takes in highly com- 
plex chemicals (furnished from the plant’s work) and 
gives out simpler ones. Associated with the difference 
is the further fact that the functions of motility and 
sensation, which are so characteristic of animals and 
are possible by reason of the constant katabolic charac- 
ter of its metabolisms, are unspecialized in the plant if 
not entirely absent, while the metabolic function is 
highly specialized and results in the production of 
anabolic products in the vast amount we see in the 
tuber. 

We see then that the same forces are at work in the 
vegetable as in the animal body. The active agents 
of the tuber are protoplasmic cells, which work along 
lines determined by inheritance, and manifest certain 
of the protoplasmic powers in so high a degree as to 
nearly exclude the others, but retaining the two most 
universal powers of metabolism and re- 
production.—H. L. Osborn, Microscopical Journal. 
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Possibility of a Gaseous State of Certain Metals 
at Temperatures below their Melting Point. 
We notice the following experiment: Leaflets of sil- 

ver, platinum, and gold were heated to 150° with con- 
centrated hydrochloric acid in sealed tubes. The 
metals were dissolved and the chlorides formed were 
reduced by the hydrogen evolved from the metals and 
the hydrochloric acid. They were deposited on the 
sides of the tubes in microscopic crystals. It may be 
assumed that in this experiment even the platinum ex- 
isted for some time as a liquid before taking a crystal- 
line form.—Chem. News. 
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How to Drill Glass. 
To the Editor of the Scientific American: 

Tell your correspondents if they wish to “‘ drill glass,” 
and do it successfully, to make a drill of the required 
size out of a bit of Stubs steel wire. Make the cutting 
edge just like a stone drill, having the corners square 
and sharp. ifeat the drill with the blowpipe to a 
white heat and drop it instantly into water. A few 
trials will get it hard enough. Rotate rill ina 
small drill stock, keeping the cutting with a 
solution of camphor in turpentine. Sharpen the drill 
occasionally on an oil stone. Such a drill will cuta 
hole through plate glass three-eighths inch thick in 
about one minute. If the glass is thin, paste writing 
paper on each side with common mucilage. 

A little practice is necessary with this as with every- 
thing else. Having tried about every way mentioned 
in the books, I can say that this is the only way ever 
tried which did not end by breaking the glass. C. W. 
N.’s three-cornered file always broke my Holtz plates. 

Joun W. KauEs, M.D. 

Franklinville, N. Y., June 13, 1892. 








Methods of Educating the Deaf, 

A child born deaf remains, unless especially trained 
and instructed, wholly ignorant of verbal language. 
This verbal language, which comes in vocal sounds to 
the normal child through his faculty of hearing, reaches 
the deaf child only through his vision, and always in 
silent signs and characters—whether these be move- 
ments of the hand, which are called gestures, or of the 
mouth, which may be termed articulations, or are forms 
and pictures on the printed or written page. It is im- 
possible for one. born deaf, or one who has become 
totally deaf in early childhood, ever to gain an ade- 
quate apprehension of speech as this human faculty is 
used and enjoyed by normal persons. To the deaf, no 
matter how adept they may become in understanding 
the import of speech, by observing closely the oral and 
facial movements of those who speak, oral utterance 
must ever lack the life-giving quality of sound with all 
its attendant effects of eloquence, pathos, sympathy, 
sternness, persuasiveness, humor, and the like, 

The merits of the two principal methods, the manual 
and the oral, have been earnestly pressed by their re- 
spective advocates from the earliest times down to a 
very late day, and controversies over them, always 
warm and sometimes bitter, as was the case with 
Heinicke and De l’Epee, have recurred with varying 
frequency. So long as the question was which of the 
two should prevail to the exclusion of the other, small 
progress was made toward a settlement. But withina 
few years a conciliation and combination of methods 
have been shown to be both practicable and desirable, 
and it isin the union of elements once thought to be 
necessarily antagonistic that a careful consideration of 
“values” in the education of the deaf becomes im- 
portant. The single objection to the exclusive practice 
of the manual method is that under it no provision is 
made for the teaching of articulation and speech read- 
ing to that very considerable proportion of the whole 
number of the deaf who are indisputably capable of 
these very valuable acquirements. This objection is a 
serious one, and yet it is true that under the manual 
method, with oral teaching entirely omitted, the intel- 
lectual, moral, and religious training of the whole body 
of the deaf can be effected much more easily than un- 
der the oral method. Industrial teaching can be readily 
given, and the children, as sent out from the schools, 
are capable, with very few -exceptions, of supporting 
themselves and of living happily and reputably in the 
communities to which they are returned, even though 
they are limited, in their communication with the hear- 
ing, to writing, signs, and the manual alphabet. The 
lack of speech is an inconvenience, but by no means an 
insuperable barrier to success in business or the attain- 
ment of happiness. 

The best results in the education of the deaf can be 
obtained, not by the exclusive practice of either the 
manual or the oral method, but by making use of both, 
in such combinations as may be most practicable, and 
adding aural teaching for such children as possess a 
degree of hearing sufficient to comprehend articulate 
sounds. There are in the United States and Canada 
at the present time eighty-four schools for the deaf, in 
which 9,650 pupils are receiving instruction. Of these 
schools thirteen, having 402 pupils, are conducted on 
the manual method; nineteen, containing 1,104 pupils, 
follow the oral method, while fifty-two, containing 8, 146 
pupils, are conducted under the combined system. 
Considering that this system prevails in sixty-two per 
cent of the schools, containing eighty-five per cent of 
the pupils now under instruction, it may justly be 
called, as it often is in Europe, the American system. 
In effecting the combination of methods under this 
system, circumstances suggest, and often compel, dif- 
ferences of detail. The most satisfactory arrangements 
are possible in large schools, where each method may 








find its proper subjects in sufficient number for advan- 
tageous classification. Ps 
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Among the nineteen in which the oral method pre- 
vails, and in which the sign language is unwisely prohib- 
ited, there are those in which earnest, faithful, intelli- 
gent work is done, and where the results in many indi- 
vidual cases are most commendable, sometimes even 
brilliant. But many children are retained in them that 
never succeed in speech, and who would derive far 
greater advantage under the manual method. In all 
these oral schools the sign language, in spite of rules 
against its use, is a cuistant means of communication 
among the pupils. The marked success attending the 
operation of the combined system in this country has 
attracted attention in Europe, and when, a few years 
since, a royal commission was appointed in England to 
inquire into methods of educating the deaf and other 
special classes, witnesses were summoned from this 
country to furnish full information to the commission 
as to the workings of our American schools. The ad- 
vantages of the oral method and the combined system 
were presented by competent witnesses, and their testi- 
mony was published along with the report of the com- 
mission.—Prof. Edward M. Gallaudet, in the Educa- 
tional Review. 





, 
— 


_—— 
a 


ie 
LL 


Chioreferm in Typhoid Fever. 


Dr. P. Werner, physician to the German Hospital at 
St. Petersburg, has treated with the greatest success, 
so says Merck’s Bulletin, 130 cases of typhoid fever by 
using a one per cent solution of chloroform (La Sem. 
Méd.) In pursuing this form of treatment the author 
was prompted by the work of Behring on the micro- 
bicide action of chloroform upon the bacillus of 
typhoid fever; but he was not familiar with the ob- 
servations of Dr. Stepp, of Nuremberg, who, in 1890, 
successfully administered chloroform in cases of 
typhoid fever. 

Dr. Werner employed, as has already been said, a 
one per cent solution of chloroform, the patients tak- 
ing one to two tablespoonfuls every hour or two, night 
and day, without interruption, as long as the fever 
was at its height. 

As the disease abated, the dose was progressively 
diminished, although, even after the fever had com- 
pletely disappeared, the medicine was continued for 
some time, several teaspoonfuls being given each day. 

In all the cases where this treatment was com- 
menced before the tenth day of the disease, the most 
favorable results were obtained ; the patients did not 
present the regular typhoid condition; the general 
symptoms were limited to fever, with feebleness and 
want of appetite; the tongue never got into that 
coated, dirty, and loathsome condition so characteristic 
of typhoid fever; the thirst, habitually so intense, 
disappeared in about two days ; and the diarrhea and 
meteorism progressively diminished and soon disap- 
peared altogether. Bed sores were never observed, and 
relapses were very rare. 

When the treatment with chloroform was com- 
menced late, the disease being already in the third 
week, such extremely favorable results were not at- 
tained ; but, even in such cases, the treatment proved 
very useful, and was always well borne. Nevertheless, 
in four cases Dr. Werner observed a jaundice, which in 
one instance was sufficiently pronounced to advise a 
suspension of the medicine. Three of these cases were 
in children ; the fourth occurred in a young man. 

It might be remarked, in conclusion that the ob- 
servations of Dr. Werner agree in every respect with 
those of Dr. Stepp. The treatment of typhoid fever 
by chloroform appears to be deserving of the attention 
of the practitioner, not only on account of its efficacy, 
which has been proved by two investigators independ- 
ent of each other, but also because of its great sim- 
plicity. 








The Late Professor A. W. Von Hofmann, 

The interment of this illustrious savant took place on 
the 9th ult. Baron Von Mirbach, on behalf of the Em- 
peror and Empress, placed a splendid wreath upon the 
coffin. The Empress Frederick, the Grand Duchess of 
Baden, and the town of Giessen had also sent magnifi- 
cent floral offerings. The Minister of Public Instruc- 
tion was unable to be personally present, but was rep- 
resented by Dr. Althoff. The University was repre- 
sented by the rector, Dr. Foerster, the Judge of the 
University Court, Daude, and the Dean, Prof. Diels. 
The Academy of Sciences was represented by the per- 
petual secretaries, Professors Auwers and Mommsen, 


the Imperial Physico-technical Institute .by Privy | pe 


Councilor Von Helmholtz, the Patent Office by Privy 
Councilor Rommel, and the Imperial Sanitary Office 
by Dr. Koehler. The Technical High School and the 
Agricultural High School were represented by their 
rectors. Numerous universities and chemical societies 
had sent splendid garlands. The most distinguished 
representatives of the various societies took part in the 
ceremonies. The eulogium was pronounced by P. 
Stechow. The students of the first chemical institute 
of the University opened the procession to the ceme- 
tery. Then followed the funeral car drawn by six 
horses, and the carriages with the mourners; while the 
great body of the students with numerous banners 
closed the procession,—Chemiker Zeitung, _ _ . 
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FROM CHAOS TO MAN. 


BY GARRETT FP. SERVIES. 

In the following description the various scenes allud- 
ed to as illustrative of the development of the earth 
from a nebulous mass have been faithfuily copied from 
the originals as portrayed in the Urania Scientific 
Theater, at Carnegie Hall, and the scenes will be de- 
scribed in their chronological and scientific order, and 
the various pictures which they refer to may be readily 
followed. 

The opening scene, denominated ‘‘ Chaos,” shows the 
stage filled with whirling and hissing clouds of steam, 
suffused with weird light that slowly changes color as 
the awful elemental battle accompanying the deposi- 
tion of the first ocean upon the new-formed and still 
heated crust of the earth proceeds. Finally, the raging 
clouds are chased away, the commotion ceases, and the 
face of the earth gradually emerges to sight, covered 
by the sea. 

By slow gradations the scenechanges. The creative 
throes have been transferred to the interior of the 
planet, and the effect of the strain upon its crust from 
within, as the pent-up fires struggle to break forth, be- 
gins to be manifested. A huge black ridge of rock ap- 
pears in the gloom, thrust up from the sea bottom, and 
representing the first land of the new pianet. Thenan 
angry red overspreads the sky; fierce and broken storm 
clouds stream across the scene; the threatening hue of 
the heavens deepens; blinding flashes of lightning 
illuminate for a moment the rising land, which has 
swelled up into a mountain; heavy, rolling thunder is 
heard, and presently there is a deafening crash, the 
summit of the mountain is rent open, and voleaniec fires 
pour forth. From the ocean, thus assailed by floods of 
molten lava, clouds of steam again arise, and, enveioped 
in tumbling vapors, the scene closes. 

Thus the spectator has presented to him a most im 
pressive representation of the formation of the first 
crust of the earth and of the tremendous upheavals 
and revolutions to which it was subjected at the be- 
ginning of its history, through the strain and compres- 
sion that were produced as it cooled and contracted. 

The next scene carries us forward millions of years to 
atime when the crust of the earth had become com 
paratively stable, and broad continents had appeared 
above the sea. This is the Carboniferous age, when 
the low, moist lands of the globe were clothed with a 
wonderful vegetation, forming strange forests, in which 
plants allied to some of the reeds and the club mosses 
of to-day attained the size of great trees, such as the 
Lepidodendra, the Sigilliaria, and the Calamites., At 
that epoch the atmosphere was very dense and filled 
with carbonic acid gas. The luxuriant vegeta 
tion flourished upon the atmospheric carbon, and 
thus tended gradually to purify the air. Finally 
a change came, the Carboniferous forests began to de- 
cay, and their remains were swept together by floods, 
sunk in swamps, and, owing to changes in the level of 
the earth’s crust, covered by the sea. In the course of 
ages the sea buried them deep under the ooze and mud 
of its bottom, and there, through pressure and chemi- 
cal change, they were transformed into beds of coal. 

Even before the first lands were formed life had ap 
peared at the sea bottom. There were sea weeds and 


simple forms of animals, such as crinoids and mollusks. 
As the continents were formed, life crept out of the 
ocean, and gradually improved in its organization. 


Before the Carboniferous age the highest form of 
animal life had been the fish; but during that age 
amphibians, which show a progress in development 
from the fish toward the land vertebrate, appeared. 

After the Carboniferous age, which finaily ciosed 
with the formation of the coal deposits, there was a 
general revolution in the face of the earth. This epoch 
of transition was the Permian period. As represented 
upon the stage, the landscapes of this period appear 
open and variegated with lofty mountains, thas pre- 
senting a striking contrast to the level and swampy 
lands of the Carboniferous age, with their tangle of 
vegetable forms. Higher representations of plant 
life are seen, and the earliest reptiles make their ap- 
pearance, the forerunners of the giants that were to 
rule the earth in the next succeeding period. 

With the Permian period the so-called Paleozoic 
era (Greek palaios ancient, zoe life) came to an 
end, and the changes then wrought served to in- 
troduce the Mesozoic era (Greek mesos middie, 20e life). 
The culminating epoch of this era was the Jurassic 
riod. The Mesozoic period is often called the age of 
reptiles. The Jurassic landscape shown at Music Hali 
is one of the most beautiful of the remarkable scenes 
employed to illustrate the progress of the earth. In 
the foreground magnificent palm-like trees, and other 
forest growths, bearing no little resemblance to mod- 
ern vegetation, appear, while the middle distance is 
occupied by a sandy slope running down to the shore 
of the sea, whose blue waters fade away in the dis- 
tance adorned with coral islands. Gigantic teleosaurs 
and iguanodons are seen upon the land, while the 
strange winged creatures called pterodacty!s are flying 
above the margin of the water. The iguanodon, the 
pterodactyl and the archeopteryx marked the gradual 





fdevalopment of the bird out of the reptile. Yet the 





iguanodon, which was one of the first 
reptiles to exhibit in the structure of 
ts bones and the form of its legs and 
feet bird-like characteristics, was a 
ponderous monster, weighing several 
tons ! 

The Cretaceous or chalk period 
closed the Mesozoic era At this time 
reptilian life continued to flourish, and 
plants made a wonderful advance. 
Two Cretaceous scenes are presented 
upon the stage, one being a land view, 
filled with beautiful forest trees, re- 
presenting many of our modern forms, 
such as the oak, the sycamore, and the 
maple; and the other a view of the sea 
bottom, covered with splendid corals 
of many hues, and scattered heaps of 
varicolored shells seen through the 
blue medium of the water which fills 
the whole stage. In the later Jurassic 
and the Cretaceous periods, a shallow 
sea Tran across our continent from the 
Gulf of Mexico to Alaska, and in the 
deposits formed by this sea the re- 
mains of some of the most remarkable 
monsters of the age of reptiles have 
been discovered. Among these were 
the atlantosaurus, the largest land 
auimal known to have ever existed, 
whose length was not less than 100 
feet, while it probably stood 380 feet 
high! Then there were the stogosaurs, 
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giant reptiles furnished with a won- 
derful armor of bony plates, and hav- 
ing a sort of secondary brain in their 
backbones, larger than that in their 
skulls. 

The next age, the Cenozoic era 
(Greek kainos recent, zoe life), began 
with the Tertiary period. The stage 
is set with a view of the Alps and the 
site of the present lake of Zurich. 
At that time tropical warmth pre- 
vailed in Central Europe. But a 
great change ensued, in the course of 
time, and an Arctic climate succeeded. 
The gradual fading of the daylight, 
the glowing of the snowy mountain 
peaks in the flush of sunset, the deep- 
ening gloom of twilight, and the 
sound of rain flooding the darkened 
landscape, convey to the spectator an 
impression of the vast geological and 
climatic changes which occurred dur- 
ing this period. 

Next comes the age of the glaciers, 
whose broad flanks are seen glittering 
in the sunlight as they stream down 
the sides of the mountains. Both geo- 
logical and astronomical causes may 
have been at work in producing this 
singular period in the earth’s history. 
The best established view seems to be 
that glacial periods are periodic phe- 
nomena, depending principally upon 


the eccentricity of the earth’s orbit. 
If this is correct, we can approximately 
fix the time of the age of glaciers. 
It would seem to have begun about 
240,000 years ago and to have ended 
80,000 years ago. In about 150,000 
years to come the orbit of the earth 
will again be so eccentric that a gla- 
cial period inay supervene. Since in- 
dications of the existence of man close 
to if not within the glacial period have 
been discovered, the time estimate 
given above becomes of great impor- 
tance in the light that it throws on 
the question, How long ago did man 
first make his appearance on the 
earth ? 

The next scene is distinctly within 
the human period of terrestrial history, 
and it represents the lake dwellings 
on the shores of the Swiss lakes, which 
are among the earliest known relics of 
the homes of man. A magnificent 
Alpine horizon, with great peaks 
towering against the blaze of sunrise, 
shuts in the lake in the foreground, 
which is surrounded with the singular 
structures that those early inhabit- 
ants of Europe placed upon platforms 
supported on piles driven in the water, 
and approachable only by bridges. 
Other remains of the early dwellings 
of man are the celebrated cave and cliff 
houses of Arizona and New Mexico. 
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The final scene represents the shores of the Medi- 
terranean adorned with cities and villas—the age of 


civilization in all its splendor. 


Perhaps the most beautiful and really marvelous 
features of these scenes are the light effects produced 


by a most ingenious and 
novel system of electric 
illumination, and exceed- 
ing anything of the kind 
that has ever been exhibit- 
ed on an American stage. 
Under the ingenious, skill- 
ful, and scientific manage- 
ment of Mr. J. C. Mayr- 
hofer, the electrician, im- 
provements are introduced 
almost nightly in these 
effects. His hand seems to 
have learned the cunning 
of nature while manipulat- 
ing the colors of Iris. 

It is intended that next 
season, in addition to the 
“Trip to the Moon” and 
“From Chaos to Man,” 
at least one entertainment 
shall be presented which 
will be illustrated by scenes 
painted by American art- 
ists, from American origi- 
nals, and owing whatever 
excellence it may possess as 
a revelation of the educa- 
tional capacity of the stage 
to American science alone. 

—  -eee-----— 
THE CHRONOGRAPH. 
The apparatus which we 
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APPARATUS FOR MEASURING THE VELOCITY OF PROJECTILES. 


are going to describe was constructed for the purpose | mechanism consisting of a heavy weight which is|discharge thereof. It 


of measuring the initial speed of projectiles. 
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nograph continues to operate until the projectile passes | The rheostats for regulating the current are located on 
through a secondary frame located in front of the tar-| both sides. The first connects with the frame located 
get and which finishes the experiment. The gradua-|on the gun; when the discharge takes place, the pro- 
tion of the index into thousandths and ten-thou-| jectile breaks the current at it, and the chronograph 
sandths of a second is facilitated by the use of a break | operates until the projectile passes the second screen 


in front of the target. It 
is possible, therefore, to 
read the exact interval 
that has elapsed while the 
projectile has passed be- 
tween the two screens. If 
the distance is fifty meters, 
the device will indicate 
the number of meters tra- 
versed each second. The 
graduations on the index 
are very perfect and make 
an exact record of the mak- 
ing and breaking of the 
current. 

The chronograph is very 
easily managed. The two 
currents are first regulated 
by the rheostats; the 
pointer is put back to zero 
by means of a thumb 
screw, and when this is 
done the chronograph is 
ready for operation. The 
chronograph Schmidt 
seems to possess certain 
advantages over the appa- 
ratus now in genera! use. 
It is portable and requires 
no sclid foundation. It 
can be placed near the 
gun without being inju- 
riously affected by the 

requires no special know- 


allowed to fall, and which during its flight, at certain | ledge on the part of the operator. The index needle 


The chronograph of Mr. Schmidt, which is capable | points determined upon beforehand, breaks the cur-| operates with the greatest precision. The indicator 


of measuring as minute a period of time as the ten- | rent of the electro-magnet. 
thousandth part of a second, is based on this principle: 





can be easily read, especially with the aid of a mag- 
The chronograph is shown in detail in the right hand | nifying glass mounted on the apparatus. The results 


The regularity and rapidity of the movement of the| view of the engraving. The index is located at the | of experiments made at various time stations compare 
balance wheel of the escapement enables measurement! center of the apparatus together with the index needle. | very favorably with the results obtained by other 


to be made of intervals of 
time much less than that of 
one oscillation. 

A special mechanism gives 
a constant range of 360° to 
that wheel to which is con- 
nected an index which marks 
thousandths or ten-thou- 
sandths of a second. The 
pointer is turned to zero. The 
spiral spring is then turned 
around half way, and the bal- 
ance wheel when at rest is in 
th? same position as the free 
balance wheel at the end of 
an oscillation. It is started 
and stopped by means of an 
electric current, which is 
broken at the moment of tak- 
ing the observation and which 
is set in motion again when it 
is finished. The number of 
divisions compassed by the 
index during this interval 
gives the duration of the 
flight of the projectile. 

The balance wheel for 
measuring the intervals less 
than an oscillation is inde- 
pendent of the spring and ot 
the escapement. The index 
pointer is turned by means of 
a thumb screw, designed for 
that purpose, to the zero 
point. The balance wheel is 
made of soft iron, and is held 
set by means of an electro- 
magnet through which a cur- 
rent is passed of any desired 
intensity. These magnets be- 
come inactive and release the 
balance wheel at the begin- 
ning of the experiment, and 
do not stop the wheel until 
the end of the trial. This 
construction prevents the loss 
of time in starting and stop- 
ping which is so often found 
in apparatus of this kind. 

These chronographs have 
been used principally for 
measuring the initial speed of 
projectiles. At the moment 
of discharge the projectile 
breaks the current by cutting 
a wire which is stretched in a 
primary frame attached to the 


end of the gun. The chro- 
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IMPROVED PUNCHING AND SHEARING MACHINE. 


apparatus.—La Nature. 

-_—— eee ----- 
IMPROVED PUNCHING AND 
SHEARING MACHINE, 

The punching and shear- 
ing machine illustrated here- 
with was designed and con- 
structed by the Southgate 
Engineering Company, near 
London. Our illustration is 
from Engineering. The gear 
is ail of the double helical 
form, strong and yet noiseless 
in working. The punching 
gap is 30 in. deep, so that it 
can punch a hole in the cen- 
ter of a plate 5 ft. wide. The 
lift is 8% in., and the main 
shaft is of steel and of large 
dimensions. All bearings are 
bushed, above and below, 
with gun metal. There is a 
bearing in center, directly 
above the angle shears, and 
the parts that make ap the 
angle cutting arrangement 
are all of steel and of extra 
strong proportions. It ismade 
to carry a crane in the center, 
the supporting seats of which 
are shown in the engraving. 
The machine generally gives 
the impression of great 
strength, compactness, and 
adaptability to the work it 
has to perform. 

~ ooo - 

SCHUTZEN BERGER, in a re- 
cent number of the Comptes 
Rendus, has described experi- 
ments which apparently con- 
clusively prove that nickel is 
volatile in presence of hydro- 
chloric acid. Both when nick- 
el chloride is reduced in a cur- 
rent of hydrogen and when 
hydrochloric acid is passed 
over finely divided nickel, 
traces of nickel chloride are 
found in the further part of 
the tube when heated to dull 
redness. Precautions were 
taken to prevent any mechan- 
ical conveyance of the nickel 
salt, so that the effect must 
be analogous to that of the 
action of carbon monoxide on 
nickel and iron. 











408 


Scientific American. 














RECENTLY PATENTED INVENTIONS. 
Rallway Appliances, 
Car CouPrLiIne 


nected together at thelr inner ends, and there is con 


tion extending through it with brushes on its sides and 
with a revolable brush tarning at one end. 


LUBRICATOR GLAND.—Fortunatus G. 


Daniel Kint, Alpena, | Koliogg, Brainerd, Minn, This is a device designed to 


South Dekota. Two opereting levers are pivotally con- 


be conveniently applied to reciprocating shafta, such as 
piston roda, valve stems, etc., to be readily held on the 


| 








nection between the ‘evers and the coupling pin, to shafts and keep them well lubricated, It consists of a 

raise and lower it, in connection with a latch and hand box composed of two sections hinged her and hav- 

levers connected with the latch, there being a keeper 00 | |. a cosite theirsplace of hinging a staple and asp, 

the end of the car adapted to engage the lat ~ The while there tee pert fannel on cack section, and 

device may be couventently coupled with the ordinary | ; 

liak coupler, and opposing may be uncoupled | he adjacent or mesting sidesof rehrugry paper 
| tering semicircular openings forming the shaft passage. 

without the trainmen passing between them, while the | 

coapling pin may be locked in elevated povition if de- | 

sired. Agricultural, 

Rar Jorv?t.—John N. Lewis, Coulee} Porato Diee¢er.—William H. Van 
City, Warhington The chain i, by this tavention, | Voorhis, Spearville, Kaneas. This is a machine of sim- 
formed with a base plate, a eide plate, and a transverse | ple and durable construction for digging potatoes, pea- 
portion within the hollow formed by the jaocture of puts, ete., separating them from the dirt and weeds, 


the plates, and provided with a seat for the fish plate 


and locking plates, The treneverse portion and the 
fish plate sections serve to hold the lock plates in posi- 
tien, and the lock plates operate to prevent the nuts 
from jarring loose, the whole forming 4 strong, secure 
rail! joint 
RarLRoaD Gatre.—David M. Dewitt, 

Hee Branch, Ark. Thie i# an automatically working 
jevice, the gate Leing designed to de opened and closed 
by an approaching and departing train or wagon, The 
construction le euch that an approaching train passes 
from the axed rails to rales on a hinged platform, the 
depression of the latter operating through shafte and 

nks to open the gate, which is afterward closed by 
connected weights and levers. The device is aleo ap- 
plicable, with some modifications, to a wagon road, 
the gate being then opened by the weight of the wagon | 
and afterward similarly closed 

ELEVATED RAILROAD.— Eliphalet L. 

Arnold, Georgetown, Texas. This invention provides 
a construction designed to be comparatively cheap and 
abeolately safe, with which the care wil! ride easily, | 
and which can be readily adapted for both passenger 
and freight trafic, The railway is eapported apon sec- 
tional bellow poste, from whose upper ends extend 
aferal arme, which pivotally aphbold a continnons steel 
ras, the base plate of which forms & support for the 
rack raile, the cara being suspended from the tracks 
through yokes. If desired, the care may be bronght 
near enoagh from the ground to be entered therefrom, 
or the entire mechanism may be light enoagh for the 


cars to be operated by horse power 


Electrical, 


Arc LAMP. Robert H. Thurston, 
Ithaca, N. Y. This invention provides a lamp having 
broad, fat carbone moving ip the same vertical line or 
iu approximately parailel lines, with the carbons ar- 
ranged in planes intersecting at a email angie to pre- 
vent their slipping by each other, or jamming and 
welding together, thas extinguishing the lamps when 


shaken by the wind or other force The angie in prac- 
tice is not eo large a# to make any material difference 
in the length of the arc formed between the center and 
the ends of the carbons 


Mechanical. 
Woop Turxine Macutnge.—Abraham 


Stoner, Stony Polet, La., and Francie M, Pennebaker, 
Ple@eant Hill, Ky. This is a machine for tarning solid 
stavelees hulle or bodies of tabe, buckets, or similar 
wooden ware froma eolid hock, the invention being an 
improvement on a former patented invention of one of 
the inventors By the improvement iecreased sim- 
plicity and strength of parts i¢ secured, greater accu- 
racy of adjustment and reliability of operation, with 
more compactness and better adaptation for convenient 
man\pulation and ceptrol bf the machine by the « pera- 
tor, doing betrer work more quickly aod economically. 

CARPENTER’S SQuARE.-——Mark P. Pa- 


w Rochelle, N. Y. 
yne arm may be manipalauwd to etrike a 


terson, Ne This equare is s0 con- 
etructed that 
right angie or an angle more or less obtuse, as may be 
desired, several slides containing scaler being located, 
if wished, in an arm of the equare for ase as needed, 
One of the slides may be removed from the arm and 
aed with asad sdjustabie apon both 
arme to form triangles ax required, and the equare has 
calculation of the length, 
“ther work 


n conjanction 


scales for facilitating the 
pitch, or angle of rafters, and for various 
aeeful to carpenters in house balidiag 


Wrnxp Moror.—Hagbarth Winge, Miles 
City, Montana. This motor hae 4 frame with « central 
post carrying & pivot, on which tarns a wheel having 
maste on ite rim carrying «aile, a gear wheel on the hub 
of the wheel meshing with « series of gears on a shaft 
connected with the machinery to be driven. The motor 
le simple and darabie in construction, and is designed 


to actuate pamps end other machinery. 


MouLp FOR ELECTROTYPE SHELIA, 
arc. Jacob C, Wolfe, New York City. This is a mould 
capable of being quickly and conveniently knocked 
down or separated in sections, and disconnected from 
the block when cast, while ite coustruction is such that 
it may be oti)ized for casting large or smal) backings 
or block», ae desired, The flask ose a shoulder aroand 
ite tuter\or and within ie a series of core blocks of less 
height, «ach block baving an exicrns! shoulder and 
having their lower adjacent faces inc'ined, core plates 
resting against the faces of each block and against the 
inaer wails of the flask, and there being wedge-shaped 
epacing blocks or keys betwee the lower inclmed faces 
of the blocks. The backing is very iight and darabie, 
being braced in every direction, and the biocks are 
quickly, accurately, and economically made. 


Fur Skwineg Macninge Device. 
Catharine Booss, New York City. This is an improved 
guide attachment, for ase in sewing far, leather, and 
other goods, to bring the parts into the exact proper 
position, and provide means for brushing the far away 
from the seam, exporing the skin to the action of the 
needic and keeping the far away from it. The device 


conriets of an open-ended hood having a central parti- 





| and also separating the small and large sizes and pase- 
ing the latter into a bag. A plow on the front end of 
the digger plows up the potatoes so that they pass rear- 
wardly to an elevator, the weeds being cut off by cutters 
or shears, and the potatoes being turned over and 
screened on the elevator slate until they are finally 
passed on to a separating plate and thence to a hopper, 
from which they are removed to a bag. 


TETHER.—William E. Bradley, Roscoe, 
|N. ¥. This isatether in which the rope is paid out 
when palled upon by the animal, and the slack is anto- 
| matically taken ap and wound in by suitable winding 
devices, the tether being cheap, durable, and compact, 
easily portable, and suitable for stalls as well as out- 
| door use, The body or frame of the device has a verti- 
|eal rack, and a gravity winding wheel for the tether 
| rope, there being friction disks on the axle of the 
| gravity wheel, and pins on the hub of the wheel en- 

gaging the rack. Means are provided for secaring the 
tether to a stall, or to a post, tree, or fence, [Address 
| Tether Mfg. Co, 325 North st. North Middletown, N. Y.] 


| Corton CLEANER AND CONDENSER.— 
William B. Wherry and William F. Smith, Overton, 
Texas. This isa cheap and simple machine for use in 
connection with a cotton gin, for rapidly separating 
| the dirt from the cotton and condensing the latter to be 
easily handled and baled. The case or frame has an 
inlet at one end and an outlet at the other, between 
which an endless screen belt is held to move, a sand 
box being within the belt, and air pipes opening from 
the sides of the sand box to convey the dust and dirt 
| away. The drums for the carryng belt are arranged 
| beneath the iniet and above the outlet, and a spring- 
pressed corrugated hood is hinged to the case and ex- 
tends above the upper dram. 


ScrAPER.—Benjamin F. Shuart, Bill- 
ings, Montana, This is a device which may be quickly 
adjusted to scoop or scrape up any desired amount of 
earth, delivering it where wanted, or strewing it evenly 
over the adjacent land, being especially adapted for ase 
in grading land preparatory to irrigation. The frame 
of the machine consists of two parallel ranners, be- 
tween which a scraper with beveled edgé is held to 
move vertically, a pivoted lever affording means for 





| raleing and lowering the scraper. By manipulating the 


lever the dirt may be gradually allowed to escape and 
be spread evenly on the ground, 





Miscellaneous, 


TYPEWRITING Macuine.—Allard E. 
Benedict, Cairo, Neb This is a machine designed to be 
easily manipulated, and arranged to print directly 
without the use of a ribbon single characters, such as 
letters of the alphabet, numerals, etc., and aleo words 
of two, three, four, or more letters each. Inking rollers 
are provided to ink the type, and the type holder con- 
tains 120 different types, the type holder being mounted 
to travel longitadinally on the carriage. The arrange- 
meat is ench that no separate key or lever need be 
pressed to make space between two succeeding words. 


TYPEWRITER REGISTER. — Harry I. 
Cromer, Rapid City, South Dakota. This is a simple 
device, adapted for attachment to any form of type- 
writer, and, by the movement of the keys and espace 
bare, will accurately count and register the number of 
words printed by the machine. A recessed sliding bar 
to operate the register is arranged adjacent to the space 
bar, a spring on the sliding bar having a lug to enter 
the recess and a lug on the space bar contacting with a 
lag on the spring, while a stad on the sliding bar and a 

| block on the spring are arranged in the path of the 
type rod and space rod jugs. 


| JEWELER’s Forceps.—David Mendel- 
son, Eureka, Utah Territory. An article, or several 
articles, may be held at any desired angle by the use of 
these forceps, which are especia!ly adapted for holding 
or clamping articles to be soldered, the device being 
also suitable for ase in other lines of manafacture. In 
a supporting post, slotted at its opper end, is mounted 
| to swing a bolt, to which arms are adjustably secured 
| at their inner enda, being gradually curved apon them- 
| selves at their outer extremities, tweezers provided 
| with eyebolts being adapted to slide from the arme 
areund apon their carved extremities. The articles to 
be operated upon are clamped in the tweezers, when 
the latter are broaght into the desired position and held 
there by varions thamb nate. 


Watcu Case Sprrine.—John E. Ket- 
chem and Thomas ©. Nixon, Morriliton, Ark. The 
spring. according to this invention, is provided with a 
euiMy torning rivet or serew, having ite head provided 
with a nick or other means for torning it, and having 
on each of its opposite sides a projecting lip, whose 
outer portion is sharpened to a knife edge, to bury into 
the metal of the bezel and hold the spring in place 
with a positive and firm connection, 


BELLows.—John G. Gareis, Brooklyn, 
N. ¥. Thie invention relates to rectangular bellows, 
eoch as need in accordions, photographic cameraa, etc., 
providing therefor a simple and durable constraction, 
with which the bellows will be perfectly air and light 
tight. The bellows are provided with cornér stripe, 
each formed of a sirzie piece of material and ‘contain= 
ing a series of roanded-off corners arranged alongside 














of one another, and adapted to be fastened by their 
legs to the folds of the sides and ends of the bellows. 


CHANGE RECEIVER AND TRANSFER.— 
Weet R. Uchtmann, New York City, This is a device 
to be applied to a counter or similar sapport to receive 
change, and it is adapted to be readily manipulated to 
transfer the change from the receiving section to the 
hand of the person for whom it is intended, The ar- 
rangement is sach that when a person receiving the 
change places his hand and presses upon a hinged sec- 
tion of a table, palm upward, a change-receiving re- 
ceptable is tilted so that the change will slide into she 
hand. 


Rott Paper HoLpDER AND CUTTER.— 
Edwin E. Sentman, Philadelphia, Pa. The constrac- 
tion of this device is such that the knife, by means of 
which the paper is to be severed into lengths, will fol- 
low the roll downward as the latter decreases in dia- 
meter, and the knife will, through the medium of a 
roller interposed between it and the roll of paper, exert 
constant tension upon the paper. The construction is 
very simple and inexpensive, and the frame of the de- 
vice, with the knife and roll, may be cacried upward 
and held in an elevated position to admit of insertion 
into the frame of a roll of paper. 


Cooxine UTENSIL—Augusta R. 
Isaace, New York City. This is a veseel to be inserted 
in a pot of water, where its contents may be steamed 
or boiled without escaping therefrom, the contents be- 
ing then removed to a platter in Salk without injury. 
It consists of a perforated body, preferably made of 
sheet metal, with an open top and bottom, an opening 
in one side near the bottom and brackets on the inside 
below the opening, on which slides a perforated plate. 

Note.—In the description of Mr. C. N. Wall's feeding 
attachment for paper folders for use in newspaper 
offices, the following typographical error occurred : 
The notice states that the feeder will place the papers 
in position to be folded with the aid of any gripping 
mechanism or any hand-operated machinery. It 
should read: without the aid of any grippirg mechan- 
ism or any hand-operated machinery. 

Nors.—Copies of any of the above patents will be 
farnished by Mann & Co., for 25 cents each. Please 


| send name of the patentee, title of invention, and date 


of thie paper. 
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InpEx oF NoTes AND QUERIES, 








(4418) G. 8. J. says: I would like to 
ask a question (to be answered im Notes and Queries) 
on which there seems to be a great difference of opinion 
among engineers. On a plain horizontal tabalar boiler, 
what stage of water is most economical (as regards labor 
and fuel) just as low as safety will permit, or as high as 
is possible without drawing water through the engines? 
A. The safest and best. practice is to carry the water 4 
inches over the tabes in boileraof 3 feet diameter, 6 
inches over in boilers 4 feet diameter, and 8 inches in 
boilers § feet in diameter, when the rear end of such 
boilers are set from one to two inches lower than the 
front or gauge end, This gives the largest safe water 
surface for the liberation of steam and lessens foaming. 
High water makes wet steam, and is no safeguard to a 
boiler that is properly cared for. Wet steam is waste- 
fol of fuel. Uniform feed and a uniform gange measure 
as above indicated gives the best reeults. 

(4419) C. E. B. says: In your reply to 
W.H.P., query No. 4360, date of May 21, you say: 
The water power of an artesian flowing well may be 
obtained by measuring the quantity of water delivered 
at the highest available point in cubic feet per minute, 
ete. This is trne in theory, I would like to hear your 
opinion as to where the most power is exhibited in the 
following actual teste of a7 inch well. Pressure when 
closed 130 pounds, gives 2 inch stream 80 pounds, 244 
inch stream 72 pounds, 3 inch stream 62 pounds, 4 inch 
stream 58 pounds. Is the power in proportion to the 
prodact of the qnantity multiplied by the pressure? The 
7 inch well referred to is in Woonsocket, Sanborn 
Connty, South Dakota. It ie driving a 3 foot Pelton 
wheel which is ronning a 150 barrel flour mill, owned 
by Northy & Duncan. I think they are asing less than 
aninch nozzle and have plenty of power. I finished 
the well in November, 1891. The tests were made 
throngh short pltces of standard pipe from 6 to 18 
inches in length. The depth is 775 fee*. This is a fair 
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water is used in South Dakota wells. A. This is the 
most reliable record tnat we have had of the condition 
of the flow under different heads and nozzle sizes from 
the artesian wells of South Dakota, and we give with 
pleasure our deductions. The standard wrought iron 
pipe of the sizes used for the streams are about 2 per 
cent larger than their nominal diameter, which will 
nearly equalize their flow to the coefficient of properly 
formed nozzles of the stated sizes. We find that the 
water head for the closed pipe is 299 feet, the static 
pressare of the well. With the 2 inch siream the head 
is 184 feet with a flow of 135 cubic feet per minute, 
equal to 47 gross horse power, or 40 developed horse 
power from a Pelton wheel, With the 244 inch stream 
the head fell to 16534 feet with a flow of Wi}gcubic 
feet per minute, with 65 gross horse power, or 55 horse 
power developed. For the 3 inch stream the head fell 
to 14944 feet and 277 cubic feet per m. with 74 gross 
horse power=62 developed horse power. For the 4 inch 
stream the head fell to 133% feet, with a flow of 480 
cubic feet per m., with 121 gross horse power=102 de- 
veloped horse power. These ranges of variation in 
head and ficw go to show the almost perfect freedom of 
inflow at the bottom of the 7 inch tabe, as in some 
wells the head falls very fast under the enlarged flow. 
For the power used in the flour mill the pressure head 
is probably 250 feet, having a nozzle velocity of 7,600 
feet per minute ; and with the Linch nozzle and a flow 
of only 414 cubic feet per minute, the 3 feet Pelton 
wheel is equal to 17 horse power, developed, and suffi- 
cient for the 150 barrel flour mill as stated. The agures 
show that the present use of this well is far below its 
capacity. 

(4420) C. V. 8. asks (1) for a corn salve. 
A. Dried carbonate of soda, 44 ounce; lard, 1 ounce; 
smalts (to color), gq. s. Mix. The above are applied 
on a piece of rag, and renewed night and morn- 
ing. Use for corns only. 2. How to clean carpets. A. 
If brooms are wet with boiling suds once a week, they 
will become very tough, will not cut a carpet, and will 
last mach longer. A handful or so of salt sprinkled 
on a carpet will carry the dust along with it and make 
the carpet look bright and clean. A very dasty carpet 
may be cleaned by dipping the broom in cold water, 
shaking off all the drops, and sweeping a yard or so at 
atime. Wash the broom and repeat until the entire 
carpet has been swept. 3. For a fiber that would make 
a good letter that would look like the enameled white 
signs. A. Nothing better than white cloth or white 
enameled jeather. 


(4421) W. M. asks: Will you kindly 
explain to me in the columns of your valuable paper 
the meaning of the term “ radius of gyration,” that is 
the radius of gyration of an iron colama, I beama, or 
an angle iron, etc.? Kindly explain fally and clearly. 
Have been studying for quite a long time, but cannot 
solve it. A, The radias of gyration of a column ora 
beam is such distance from its central line or axis that, 
if all the material in the section across the axis were 
concentrated there, its moment of inertia would 
equal that of the eection. The moment of inertia 
is the product of the mass of the beam by the square 
of its radius of gyration. This is the basie upon 
which the strain due to the whole section under flexure 
is computed. For details of various forms of columns 
and beams, see Trautwine's “Engineer's Pocket Book,’ 
$5 mailed. 


(4422) D. M. asks how to make an elec- 
tric bell work from each end of the line of the telephone 
described in the Scrzntiric American of December 14, 
1889. A. To make a signal work at opposite ends of a 
single line wire you require a closed circuit. With two 
wires and the ground, you can work your signals on an 
open circait. 


(4423) T. M. R. writes: I am going to 
build a small motor, and wish to know if there is any 
way in which J can make it ran slowly without waste of 
power, and also the best size of wire to use for the field 
and armatare. A. By making your armature of large 
diameter, you can produce a slow speed motor that will 
operate without lose of power. 


(4424) O. W. C. asks (1) how to polish 
walnut with shellac. A. Orange shellac, 2 ounces ; 
wood naphtha, 14 pint ; benzoin, 2 drachue. Mix and 
putin warm place for a week and keep the materials 
from settling by shaking it up. To apply it, make a 
rubber of cotton wool and put some old calico over the 
face, and till you have a good body on your wood keep 
the rubber well saturated with polish. When your rub- 
ber sticks, put a very little linseed oil on and rab your 
polish up. Allow it to stand a few hours and give it 
another coat, using rather more linseed oil on your rab- 
ber, so as to get a finer polish. Then let it stand again, 
and finish off with spirits of naphtha; if not, adda smal! 
quantity of polish to your spirit. 2. For a walnut stain. 
A. Water, 1 quart; sal soda, 44 ounce; Vandyke brown, 
244 ounces; potassium bichromate, 44 to 3¢ ounce; boil 
for ten minates, replacing water lost by evaporation. 
Use hot and allow the work to dry thoroughly before 
oiling or varnishing. Another reliable walnut stain for 
furniture, mostly hard wood: Spirits of turpentine, 1 
gallon ; pulverized asphaltum, 2 pounds; dissolve in an 
iron kettle on a stove, stirring constantly. 


(4425) C. B. 8. ask for an ink eraser. 
A. 1. Mix equal parts of oxalic and tartaric acids in 
powder. When to be used, dissolve a little in water. 
It is poisonous. 2. Oxalic acid mixed with citric acid 
may be used. 3. Equal parts of cream of tartar and 
citric acid in solation with water. 


(4426) D. L. N. asks for a sticky fly 
paper. A. 1. Melt resin and add thereto, while soft, 
safficient sweet oil, Jard, or lamp oil to make it, when 
cold, about the consistency of honey, Spread on 
writing paper, and place in a conveniert spot. It will 
soon be filled with ants, flies, and other vermin. 2. 
Bouled linseed oil and resin, melt and add honey. Soak 
the paper in a strong solution of alam and then dry he- 
fore applying the above. 


(4427) H. W. asks how the dolls of a 
chess game are called? A. The chessmen are called 
kings, queens, castles, knights and pawns. 2, How 
moch is an ounce chloride of platinum worth? A. 
Chloride of platinum is worth $90 a pound. 
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(4428) Reader asks: 1. What is the 
length of a pendulum making one vibration in five 
seconds? A. 64°666 feet. 2. Power of eighty pounds 
applied to a wheel whose diameter is five feet, balances 
four hundred pounds. What is the diameter of the 
axle? A. One foot, 


(4429) W. J. C. asks (1) how to remove 
rust from finely polished steel, such as drawing instru- 
ments, etc. A. Polish the rust from fine steel articles 
with flour of emery paper and gloss with crocus on 
leather. 2. How toremove dandruff? A. For dandraff 
wash the head once a week with weak borax water, an 
ounce to a quart of water. 3. How to preven: excessive 
perspiration of the feet? A. For sweating feet bathe 
them often in salt water. 

(4430) H. E. T. writes: I have one of 
those electric cigar lighters, and I cannot seem to make 
it work any more. At one time it worked all right. 
There is a thin spiral of some kind of wire which when 
upon pushing the zinc in the solution becomes a white 
heat, and lighting asmall alcohol lamp. Of late, the wire 
will only get warm. What can I do to remedy that and 
repair the concern? A. Apparently your battery has 
run down and needs renewal. As we do not know the 
style of the battery, we cannot give a formula for the 
solation. Better write the makers of the apparatus, 


(4431) D. W. MeG. asks: In transmit- 
ting motion by friction gears at right angles, using a 
flat disk for the driver and a square-faced wheel for the 
driving wheel, what percentage of power will be lost by 
friction? Is it practicable to use this style of gearing 
to tranemit 8 horse power, and what is the relative 
efficiency of this style of gear, and ordinary bevel gear? 
Is the perpetaal screw or worm wheel a practical 
method of transmitting 8 horse power, and what per- 
centage of power will be lost by friction? A. The trans- 
mission of power as above described is not admissibie 
for continuous action or for large quantities of power. 
The system is not economical, but may be very conven- 
ient for variable motion. The friction depends so much 
apon the width of the bearing surface and its distance 
from the center of the driving wheel that no definite 
percentage can be given, It should only be used for 
light and variable motion. If definite speed only 1s re- 
quired, there is but little loss of power by friction trans- 
mission to angular lines with bevel wheels faced with 
leather, such being in use on centrifugal driers. The 
transmission by worm screw gear is practical and very 
useful for great reduction in speed, and is fully as 
economical in friction as the same redaction of speed 
by toothed gear. 

(4432) F. W. J. asks: What is meant by 
the pass-over vaive on a triple-expansion marine en- 
gine? Also, how can I find the north and south poles 
of a dynamo when in motion? How can I tell which is 
the positive or negative brash? Does the fan of a cen- 
trifugal pump force the water through the discharge or 
does it forma vacuum? A. The pass over valve is used 
in the steam pipe connection to the receiver of the low 
pressure cylinder for starting the engine. You can 
find polarity of the dynamo by placing a compass needle 
centrally over it, The north pole will point to the 
south pole of the dynamo. Then trace the wiring to 
find the polarity of the brash. A centrifagal pump de- 
rives its power. over both force and suction side, from 
the centrifugal force of the revolving water between the 
blades of the pump. 

(4433) E. J. G. says: I wish to put in 
closets and bath rooms. We have no sewerage system. 
Would there be any objection to using a well for the 
sewer pipeto discharge into if properly covered? It 
being about 30 feet deep and not closer than 300 feet 
from any other wells? A. It would be dangerous to use 
the well as a receptacle for sewage. It would be likely 
to poison the neighboring wells, perhaps within a 
radius of half a mile or more, The safer way will be to 
make a tight cistern, for the sewage contents, to be 
emptied and taken away periodically. 


(4434) C. H. B. asks: Will you kindly 
inform a constant reader, which is the proper way to 
lay a bell joint water pipe? Should the bell point 
toward the pump and against the preseure or point the 
opposite way. There isa right and a wrong way. Will 
you kindly give me the correct way? A. The. practice 
in long lines is to lay the spigot end down stream or 
down hill. The bell end against the direction of flow 
or toward the pump. This is not always practicable in 
short lines with tees and crosses. Hence convenience of 
making joiuts is first considered. In vertical lines the 
bell end most always be up. 


(4435) H. P. L. asks: 1. Give formula 
by which I may use certain chemicals which wil] grada- 
ally develop a steady pressure when confined, and not 
in a eudden or energetic manner, A. Magnesium, 
limestone, and hydrochloric acid or a very compact mar- 
ble may be used instead of the limestone. 2. Also aso- 
lation which will impart a bright, silver-like appearance 
to metals, and which will cause it to remain so for some 
time. A. A solution of nitrate of mercury in water 
will work on brass or copper, but will rain the metal. 
3. What sort of battery would be best for a email neck- 
tie pin light as regards, power, size, and expense? A. 
A pocket storage battery. It is best to bay one rather 
than to attempt to make one, 


(4436) T. E. R. asks: What is the dif- 
ference between momentum and inertia? Is it proper 
to say, “ The trick rider in a cireus finds it easy to jump 
from his borse threngh a ring and back to the horse 
again, as his inertia carries him along in the same di- 
rection as his 2?” A. The proper word is mo- 
mentum, which icates weight under motion, In- 
ertia is from tnert—motionless, and in physics means 
the condition of a body as to its weight and volume for 
receiving dr resisting motion. 


(4487) “* "asks: 1. What acids 
of agting upon or softening granite or 
tools would give the best result: 
Grills? A. No acid has this effect 
of any practical value. The 
pneomatic tool are of value. 
Svurriemenr 416; latter, see Sot- 
No. 9, vol. 61. 2. Would aquafortis 
? If so, to what extent? What so- 












lation should be used to give the best results? A. 
Yes; dilute strong acid with five volumes of water. 


(4438) T. B. W. writes: 1. Give a sim- 
ple method of determining the purity of the so-called 
dry white lead and lead in oi] now on the market. A. 
Dry white lead should be completely solabie in nitric 
acid. If ground in oil, the oil may be removed by ben- 
zine before treatment with acid. 2. Will heat applied 
to white lead in oi! restore the lead to its former metal- 
lie state ? A. It will more or less completely, depend- 
ing on the percentage of the oi] present? 3. If so, 
what proportion of lead should be gotten from same ? 
A. No exact proportion can be given, White lead itself 
varies in composition, and the oil may be of different 


proportions. 


Replies to Enquiries, 

The following replies relate to enquiries recently pub- 
lished in Screntiric American, and to the number 
therein given : 

E. F. H.—The United States public 
debt, less cash in the Treasury, has decreased each year 
for the last five years, and each year since 1871. The 
Ist of July, 1887, it was $1, 175,168,075. The let of Jane, 








this year, it was $843,353,856. 
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Pot. See Tea or coffee p ; ' » on 
Powder. See Flav ywdes , | Glass dish, Pennett & McKee DEPEW CITY, gt new city sare bathe 10 cents. Tobe had at this office and from ail news- 
Press. See Balicg ¢ Brick or fuel press Hose reel spool, T. V. Forster be built dealers, 
‘e pres Senn tng it; all rolling stock of an their roads to 
Cornice pre T tacle, A. Ludwi 
Printing machine, rotary, H. B. Thompson ang | WS Cee, &. aes there; locomotive works costing 000 (foundation 
Printing machines, bed motion for cylinder, L. _— walls two miles long) now being built. if desired, 
c. cr Tr 04S investments cugrantess te a — 
mulley, & T Mdigon 476,984 an > , L 
putter. capacseie, 5 So i TRADE MARKS. ies World Bu Buliding, 
uasle . Cook 476,980 Tork 
a Se ees w, T. A. Edison 406.933 | Butter and eggs, J. C. Moke & Sons apeene Fg} 
, see y ; | Champagne, L. Girard & Cle aon . 
Say IS cou | loyeelnjrreat and rotor’ aby, Hin ot | The Belknap Little Giant Water Motor = 
joint toaby 77 1 Mra, B. J. Gann ; 
hallway conductor, sisctric, . A. idisor (76,0 Crackers and cakes, Henderson, Laws & Co 21,300 Best Water Motor, most powerful anc | OYSTER CULTURE.-A VERY INTER- 


Raliway. electric, Rh. W. Barkiey 
Railway. electric, C. P. Tatro 





iway. ole ted. A. Davia mo Company 
Beitwes cate ond dar our signal, W. J. Webb ea | Gln, J. 5. Smith, Druce & Company 21,3 
Railway, eravity, J. B. Maxwe «7.06 | Hypnotic compounds for interna) and external 
Railway siensi, (. KR. Jubnesct 476,908 use, Burgoyne, Burbidges, Cyriax & Farries 21,285 
Railway signal, Yor ‘ 4 tler 4.308 Hats and caps, Hart & Duff Hat Company .21, 282 to vn 
Railway spike, J. M. Fennert) 47.171 | Lard, J. M. Ceballos & Co 21,296 
Rall way ewi'ch, street Cutter ‘77.146 Medicine for the treatment of drunkenness, 
Railway tie. metallic, W. A. Graeber 477,12 optam, morphine, and tobacco habits and kin- 
Raliway trolley, electric, T. A. Mdieor (76985 dred diseases, Chicago Dipsocura Compan 71,401 
Rake. See Hay rake Musica! instruments. J. Thibouville-Lamy. .. i, 21,292 
Reaping machine, A. D. Marble 77.19) | « Nute, Hall & Hayward Company 21,302 
[lecorder. See Cash recorder Paper, waterproofed carbolized, J. Jowitt & Son. 71,410 
Refricerator «witch, G. W. Pitmar 4.9m | Patterns for baby garments and —~ Weep, 
Register. See Cash register improved, Firm of Mrs. J. B. Gunn 271,238 
Rifle si ht, taleaonptic, umrmins 476.474 Pens, fountain, Brown & Quest i 


Ringe. See Barring 

Rope ..older, Warver & Alien 
Rotary engine, A. H. Brintne! 
Ralc, caliper, 8. Darting 

hule, caliper, G. D. McLane 


& Timewell 
Saddle, riding, W. J. & M. J. Moban 
Sach balance, A. D. Carle 
Sash fastener, C. G. Lindskog 
Sesh holder, L. Damon 
Satche ollapeing, J. L. Bates 
Satchel or bag frame, R. Flock 
Ratchels, hand bags, etc., fastening for 
Stein 
Saw handle, erosecut, M. BE. True 
Saw ewaging device, ti. Williamson 


Sawing machine, racial center, J. 8. Ret 


&oek Gilling and sewing machine, automatic, Bibb har wm 

‘6,778 Remedy for rheumatism, neuralgia, and headache, 
‘TT Cable Specialty Co . 71, 
7,18 | Shade fabric, window, Lyon, Hall & Co - 21308 
476.47 | Tailors’ trimmings, including buttons, buckles, 
Te clasps, and hooks and eyes, Beckermann & Co.. 21,2336 
476.92 «Tin and terne*plate and coated and uncoated sheet 
7 metal, N. & G. Taylor Co 71.285 

B. Bern Uniforma, naval military, society, and theatrical, 
Th 8S Horstmann Bros. & (o 71,304 
(76,966 | Watches and portable clocks, W. C. Ball 21,308, 21,309 
46,58) | Whisky, Betterton & Co ove 21,281 

d Pr. 
76581 


Sfawing machine, wood, J. Shanahan 

Seale, automatic weighing, VN. N 

Seat. See Bicycle seat Vehicl 

Secondary battery. H. H. Lieyd 

Seesaw, C. J. Hatoh 

Sewing machine for finishing buttun 
Thomeon & Phelps 

Sewing machine tension, W. J. Stewart 

Shade attachment, BK. 7. Burrowes 

Sheif bracket. F. I. Fili« 

Shirt, J. B. Jobneon 

Shove! See Steam shov ol 

Stiutter fastener, J. Cat 





, 
’ 





Signal See Railway signa! Train sign 


Sink and rack, W. HijMe«ick 

Smelting furnace, cine ore, 8. C. Hdgar 
Snow plow, J. Kolb 

Soldering apparatus Cc. L. Wagandt 


Soldertng metal for aluminaom, A. Kade 


Ppark arrester, C.G. Luthman 
Sponge dredger, W. UG. Denham 
Spool holder, M. G. Kut 


le 


r 


Spring. See Red «pring. Vehicle spring 


Stable, J. ¥. Jeffers 
Stallion guard, A. H. Gilbert 


Staple driving machine, G. Hay ‘7.07 | and is set in agate type. Engravings may head adver- 
Steam boller attachment, O’Brien & Pickles #7,.145 tisements at the same rate per agate line, by —— yn 
Steam boiler attachment, C. K. Pickles ‘77.151 | ment, as the letter press. Advertisements must 

Steam boiler attachment, Pickles & O'Brien 7,182 | received at Publication Office as as Thursday 


Pteam boiler, sectional M. Mackay 
Steam engine, compound, J. Hunt 


Steam engine. divided ervlinder, T. Thatcher 


Steam shovel, J. Nichol 

Stitehing horse, A. M. Sanders 
Stoker, mechanical, R. H. Williamson 
Stool, folding camp, L. D. Mason 


Stovepipe evpport, adjastable, A. Petterson 
Seger solutions, process of and apperatus for 


evaporating, J. A. Morrell 
Surface gauge, A. Mauser 
















Switch, Bee Plectric ewiten Railway switch 
Refriger tor ewiteh 
Tabie. See iing table 
Tablet for use letter writing, W. M. Vieer Berotl Sew " | FAY [cestorae 
Tallow, wax, etc.. apparatus for melting. A. Self. Saws. Lathes ium 
ey. ; ; Mortusers. Machinery. 
Tea or coffee pot. T. B. Williams . 
Renepens cushanne agpesceas, 2. . Socty Seneca Falls Mfg Co. 696 Water St., Seneca Falls, N.Y. 


Telephone system. Mar noviteh & @zarvady 


Teiepb he ayeter a, metaliiec cireutt house 


Coodridg 


Temperature regulating system, automatic, W cme improved Screw Cutting LATHES 
Thernemnater. oven, H. Murdock 77.143 Foot and Power 


Thill coupiing, F. 6. Haunt 
Thread cabinet, C. W. Hudgens 
Tie. See Railway tie 

Tire, bieyola, BE. G. Dorchester 
Tive ip*ttating device, T. 8. Jeffery 
Tire tightener, Rh W. Cayce 
Tobaces, hand of leaf, G. Falk 


Tobacco packing machine, W. J. Cussen 


Tobaceo wrapper and package, T. J. Maloney 


Towel bracket, W. A. Neidbardt 
Tuy, mechanical. KB. lL. Pyle 

Toy, spinning, ©. Schwartz 
Traction engine gearing, F. Kitten 
Train signal, electric, N. 2. Creater 
Transom lifter, H. Weber 
Transparency colored, M. Housman 


Transporting matertais, device for. D. BE. 


Trap. See Animal trap 

Trieyele, A. Melrougall 

Tripod bead, L. BR. Bennett 
Trough. fee Peed trough 

Truck, hamber drying, W. A. Leary 


Trunka, ete , marafacture of, B.D. Taylor 


Truss, C. Colves 

Trussing machine, Glader & Schaudt 
Tub. fee Bath tub 

Tube, See losulating tabe 

Tus, beme, F. L. Mowe 





1 
Tunneling or aiining machine, R. stanley CO 
Turning or ehaping the heads of casks, machine Foot & 
7 for, &. Wright ee) Power 


Turning petterus .7 pearl, ivory, or other sut- 





stances, machine for, J. H. Lawtes 





Type containing channels, slug for, L. K. Jonn- and Machinists and Amateurs’ 

fon . Tle Outfits Lathes on trial, Catae 
Type distriveting apparatus, L. K. Johnson 477,108 | }owues matiied on application. 
Typewriting mechine, Borden & Johnson 1.0% 165 te 167 Highland Ave 
Typewriting machine, 5. A. brooks STL aren SIDNEY. OnIO r% 
Typewriting mechine, H.C. Johnson 77.064 | : ! ; 
Typewriting machine, F. L. iH. Sime 76588 | 
Typewriting machine, ©. Spiro 476. 9 a 
Vaive, ©. L. Bastian 477,192 § oc = 
Vaive, ©. B. Yan Aukes (TAS as 
yave alre ehion, D. Hale 16.287 
faive cut-om, G. V. Patman atte } 
Valve, chavater: Wlestnnhn i; Ondine cm | NES COMPR E SSORS & 
Valve indieator, J.T. Hayden 477.2 “~~” 
Vv alze operating mechanism, hydraulic elevator, »” Y. 

manent : 
Vaive, slide, H. Von Mitsiat | M wine TuNN 
Vaiveless engi:.e, Browssean & latterson cron - 
Vehicle gearing, Db. 6 Ruple re a 
Vehicle nent, C. Olesen meee RAND DRILL 
Vehicle «pring, J. Dieh! 4971 = 
Vebicie «pring, W Shere. 476081 
Hal! 


Vehicle spring bemper 
pede, Lime 


477% | Doors, sugar pine, Sierra Lumber Company 71,55 
476.55 | Flour, wheat, Ne wthwestern Consolidated ae 
71,807 





1 
Pills, J. 8. Abraham as enée 21 
476.908 | Pills, Hattie & Mylius cocccecoccccccs MEE 
a8 | Pills, H.C. Wilkinson eeéne 21 
iT? 104, 477,106 | Pins, Kirby, Beard & © ‘ompany. 21 
477183 | Refrigerators and refrigerator cars, J. F. Hanra- 


«76.810 A printed copy of the specification and drawing of 

aay patent in the fo oing list or any patent in print 
477.182 | issued since 18M, will be furnished from this office for 
477,082 | MS cents. In ordering please state the name and number 
pleces of the patent desired, and remit to Munn & Co., Mi 
rei Broadway, New York 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 

/ If complicated the cost will be a little more. For full 
instructions address Munn & Co., #1 Broadway, New 
York. Other foreign patents may also be obtal 





——— 


‘Mdverfioements. 








Inside Page. cach insertion «- - 75 cents a line 
Back Page. cach insertion «- « - - $1.00 a line 


$70. 508 The above are charges per agate line—about eight 
476.908 | words per line. This notice shows the width of the line, 


; ear! 
aes morning to appear in the following week's issue. 











LATHE | 

















w.M 


Drill Presses, Shapers, Band, Circular, and Scroll Saws. 
Machinists’ Tools and Supplies. Lathes on trial. 
BW” Catalogue mailed on application 
SEBASTIAN LATHE COMPANY, 
44-46 Central Ave., Cncinaat, °o. 





SITUATION WANTED.—Experienced meter 
(7.140 «Man, can operate both old and new type of Edison Chem- 
6am ical Meter. Will commence work at reasonable pat: 


Dare 


Can furnish references. Address, Ames H. Hal 
4.9m | General Delivory, Minneapolis, Minn. 
30 | -— 


eal The Sebastian-May Co. 


Improved Screw Cutting 





417,190 | Drill Presses, Chocks, Drills, Dows, 











Saat! BEATTY S25y'%x: SONY ad woth 










efficient machine on the market. | esting description of the process of artificial oyster cul- 
ectric Motors and Dynamos. | ture as practiced at Arcachon, France. With 15 illus- 
Combined W ater Motors and ~papenen. | trations. Contamed in SCIENTIFIC Ayenecas SUPPLE- 
Cyclone Coffee Mills for Grocers | MENT, No. 847. ce 10 cents. To be had at this 
Combined Motor and Mill in one cane, | office and from all newsdealers. 


run by water or electricity. 
we WELL- SINKING 


Write for Circulars. 
L.A, MARUFACT 


BELKNAP MOTOR CO., 


4= Maine U.8. A. 


_WANTED— PATENTED NOVELTIES 


Manufacture. he right, or make on a 
royalty Add ress, With particulars The White-Ross 
M'T's , Carlisle, Pa, U. 84 U. 8A 


SYLPH CYCLES Eity 





















SRAINING _ Wall's “ Practical Graning” contains 
« 4 colored illustrations, showing the 
different woods imitated in graining, together with 


practical description. Price $2.0). Send for descriptive 
circular. House Painting Co., P. O. Box 1113, ila- 


delphia, Pa. 
» 3 NICKEL 
AND 
ELECTRO - PLATING 
Apparatus and Material. 


THE 
Hanson & Van Winkle Co. 
Newark, N. J. 

Sl LIBERTY &r., N. Y. 
Bs. “Gaieaco STREET, 





ement on 


Our Little Wonder, of 


MAD NF 


AS SAVE Ro, 


| which over 1000are in 











FOR SALE or to manufacture on 


2nd sco MACHINERY #3) FoR SALE rsrrunerc a 


N. Y. Mach’y Depot, Bridge Store 16. Frankfort 8t., N. y. or send 2c. for copy See Pn ey nevill : sell cutrlaht or te 


Contractors’ Machinery) t28¢r Avmmr. reassure tan, rom 
Of every description in stock. JENKINS UPRIGHT CUSHIONED 


ENGINES, BOILERS, BRICK 
PLANTS, AND ROLLING MILL POWER HAMMER 4 


MACHINERY. g.qualitien. ‘Perfect cushton and 


— - a perf with perfect control, For 
Thomas Carlins’ Sons 


Jenkins & Lingle, Bellefonte, Pa. 
ALLECHENY, 


PA. 


SPECIAL NOTICE! 


Two handsome photo-engraved display sheets 
entitled, 
“ Recent Improvements in Air Com 
“Recent Improvements tn Rock lia, 
mailed free to any one who will cut om thts 
advertisement and mail it to us with his name 
and address. 
INGERSOLL-SERGEANT DRILL Co, 
No. 10 Park Place, New York, U.S. A. 


<“o i WHANTE REMAN FOR OUR HARD- 
Lk ty ae A had experi 
ence in the manufacture of builders’ woot ss 

He be a first-class man 


‘THE PREMIER CAMERA and reece ewan Seat “YS WASTE 


lars. 
&w ILLIAMS. 5 CO., Cleveland, 0 


























iS THE BEST IN MARKET. 
Simple of Manipulation. 
Plates. or Films are used, 
The Shutter is always set. 
PRICE $18.00. 
Send for Catalogue and copy of Modern Photography. 
We MAKE ALL KINDS OF CAMERAS. 








ROCHESTER OPTICAL COMPANY, 


14 8. Water St., ROCHESTER, N. Y. 


| mLmMOTRIC HOISTS 


OF ALL CAPACITIES. 

ELECTRICAL MINING APPARATUS OF EVERY DESORIPTION. 
SEND FOR ILLUSTRATED CATALOGUE M 2. 
THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 

620 ATLANTIC AVENUE, BOSTON, MASS. 
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Fair, World’s w Birds, longevity of......... i fo) --. 

ILLUSTRATIONS Famine in Indfa.............. 3 te Bit, bridle per ratgranem ees 
Feed water heater.... ...... .. M1 ~wz,h Ba cnn cons en vep nes + SN) ie Gs osc ccncgnss en: <coccecee ME CUNE: @ cccecece, 0000s: ovsiscvess 387 

Feed water heater, Olsen..... t Water mpany, medy f0r........-c+-s0.++. 87 

ence machine........ Water feeder, automatic. ........ ain crigtiea Ss necncvecsone a 

A Perry boats, new....... weter power, Niagara Fails canyon ofthe ..... “om 

alarm, \— Wat 7 roe ween Boston's wiates to. . 885 

pen poh ~ 199 Water 1, large. : egg of. 63 
Aerial BPD. Be. nseeee ‘our Loe ween. Kesene. . first vosage. 2 
Aerodynamics, experiments in.. 4 riue cleaner, Carbis’..... Weed puller... .. monument.. « oes 18 
yp Lng peaeenmenntaase " 1, Bursting oif<22000..- Whidietre¢, hook Blo - “ ate. 
» household ... ....+-..+..0. i Sdocescece ndmill, — TR. eeansbedesccoceccese 1 Concrete and twisted tron. . 29 
Alternator, kilowatt.......... 40 Footbitie terracing in............ fi Condenser, si o. - -.. 64 
s 1% Franklin statue........ wreceeccese ° low, ice eocee, epeemececee Wire ’ et ;. coe dee Condensers of the Baltimore Sy2 

$é0ds6 eoccccccccceccs onthe o% Seiipeedosned 46 Conductors, a5] substandes are... 12 

Cond ucters, underground. Mi 

fire....... ¢ Conduits, electric, nuderground 145 

Contract, when complete . 35 





oo © Convulsions, — sapppelh for. 
. 2% | Cork pavement . 

176 | Cotton mill engine . 

‘#887 | Cotton oi! soa eaes 
Coupler, car, jegislation.......... 2 
Couplers, car, — OD. «++... B 


Rollers in out of wae places . 
Boilers, 

Bolt header. “Betts! 
Book, acco’ 

Books. pric private! 

















stic soda... 






























































































































Zz Boot. ven ovsaee Coupling, car, ‘T 
machine. vertical.,........ "54 Coupli BR: 0400002 cases 
Zither, pneumatic................ @ | Botanical s Crane, steam, locnsnotive. oe 
so 9a nae se Creede, Coloradc 
Bovines vs. equines ie Creosote in tuberculosis... 
tow for violins..... ee Crime, detect, by photog. 
towlder, a giant 39 | Cruiser Edgar. engines of........ 
tox, ballot, improved Cruiser, Japanese, new. 145 
MISCELLANY Sh MD Ge essthacca-cesce ete 398 | Cruiser Raleigh bbessesteoece osecns 
‘ train workers, overeating....... 176 | Cultivator, rotary.......- ......6. ad 
bye Brains, squint ing -+eseees 896 | Curling, indoor...............-.0++ “131 
ay Seep diac. Mewedses R.-4 Cutters, alernajir , deadly..... L. 
Figures preceded b a star (*) refer Breaker, r. 8 ee utters, steam pecceovcosense & 
Breath , abnormal. cles, digest Of..........:+-s000.. @ 
to illustrated articles. ae. 7 boat. ‘ Cycles, dig 
Brick making machine. . 2985 
sricks, crushing resistance of... 81 D 
tridge, bamboo, India..,......... +187 
sridge, great, 2, New |, Ra 291 | Dam, masonry, the langest.. .. 38 
idee. meek, ovey ng iiss. ps Deaf, oSuseting. © roves OE 
over ssip Deaf, teaching to speak... ...... 
e, pain a bret. oe Death watch, ticki 
Bullets, pho 
Bumblebee in 2 
jurner, crude eil . 
jurs, removal from woo 
fuses wreck-indicating.. 
] ~—h celluloid, danger.. 
Cabinet, kitchen....... ....... 115, 164 | Ice Plow ..............+++ soceccecs 
Cabie road, San Salvatore........ % ocesee © 
cumare, hand Baaede csaasa scores 2 pe canner Laaipes ana 
Can: boats, electri wae | Ink bottie, Hall’s........ eeces cose Cab’ 
Canyon of the Colorado...... .. 392 fodeten WEGENER. « cccccccccqecess Cabl ributor of liquids. . 
Capi Cable *35 oe: and good roads.. 
. apie, we eres a poor arch, mode! for............. on 
man, DOF, CAF, GAY'S. .......06secerees 
Car door. Came, notes on aH , car, improved....,... ..... 5 
Camera, han "259 | Doors, fireproof.......  ..-++++«+. 245 
Camphoid $37 | Drainage of city of Mexico 7 
Camphor. solvent 40 | Drawing, art of . 105 
*971 | Canal ly *82 | Drawing, microscopic . , aK 
°246 | Canal hip. promeses. S sboebesendabe Drier, Wool. dtp tein ee 
*1% | Cane Juice, purifying............. 345 | Drug ‘explosion. sanendne y 
812 | Canyon of the Colorado.......... *392 | Duluth, deep water to........ -.. 64 
7 | Cape flowers... .. .0.....seseeess:: Bea Dynamo machines. .... | 
AR bo 0esege seeesoee Dynamo, rotary current. . *2 
. 6 
wr . 33 K 
. 18 
. me a 7 "178 
. 0 K Pen Sree vf 
304 peaae, California. 








' 
art 
part! Ss | 
arthquake in Japan, recent... *)46 
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++ 50 hquake, San Diego........ 218, 276 
. 8B hworms, work o ae 

- ating before slee ing...... 
. & hdgar, cruiser, engines ee 
. 7 Kdison, Mr., honors for........ aN 
. 28 diso: ae Mocs esccceeseesese . "id 
273 Edison, taik with 216 
32 hKdson, Marmont 8............. 874 
iducation, liberai................. i 

of Coltumbus,..... ee 

ectricians, distinguished. Meedet "1 
ectric blow pipe...... vows “Oe 
Biectric aoun......... 2... 2 


Electric chime... 827 
Electric companies coalescing... zw 
Electric b promeouen) eens & a 


Electric insulator... . . 
Electric Light Association... 145 
Electric light for lantern +188 
Electric Nght in seeaieine. 

Electric light on Nile.... 











Electric lights for horsés....... 
| epg nents for Rom : 

Electric Mensog World's Fair... 35 

Electric mail car....... .... ..... 
Dia cecenenseanedne Electric p= A plane, large...... 20 
eteri anagement......... Electric motors burne 128 

re Census of ada, 1891. anons Electric raliway, scheme.,........ 
sccotenamehidvese Census, what it determines...... lectric ribbon machines. ........ 238 
beedteee ons Channel, Duluth to ee. ” lectric shock, death from....... 378 

aos to man... Electric shooting pull ‘ee 





Electric station at Lauffen.. 
Biectric station, highest .... 



































Electric | os 

Electri ad ra Electric system, Pomons... 
Klectric er. Barney's. °242 | Electric tanning cane 2 
Evectri | Chignecto ship railwa -seee ee 95 / Blectric waves, propagation. . 0 
) wer 4 At’ pupae «= 2 tiated | OE — poor, New York........ 281 | Electricity and i ren 162 
Electri etectets - *sz7 | Klectricity, }__~ # discoveries. joe 
Electric seal ... 102 | Bleetricity 1 Bowe as 
Electri . %8/ Blectricity, 837 
Electri .. “OT srocertany, legal.. 404 
’ :. M5 | Blectricity, science, progress... inv 
869 | Blectrivity, stealing........... 7738 
Klectricity, what is it?...... .. 89, 162 
, wonders of.. ae 
GEE. 6. vvccrccecccccccnce Electrolytic experiment. ........ 259 
Electro saeo piating with silve: alicys ri 4 
ERs 00 oo cen ‘ 






U0 
University, Purdue....... ....... 308 
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Pair, World's, notes 28 26, 45, 4 
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Insect illumination... . 
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Piager rings, curious jore 
Fire alarm, economics! 
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| Single copies, % cents. Forty large quarto pages, equal 


to about two hundred ordinary book pages: forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A spectal feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 


The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication tn the world. Sold by all news- 
dealers. $2.50 ayear. Remit to 

MUNN & CO., Publishers, 
361 Breadwas, Bow Yesk. 
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